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: HE Neceſſity of the Knowledge of the. 
u. * Uſe of the Globes, Sphere, and Or- 
rery, for an eaſy Conception and due. 
—— of the firſt _ 
| Geogra | 3 Aſtro nom 5 2 
ern, front wor and 
otber liberal Sciences, is known to every one; and is 
þ 4 the firft-Confideration among thoſe Qualities requi- 
ite for forming the Sc hol. Ax and the GENTLEMAN. 


1 Tze Invention of theſe Inflruments lies very bigh 5 


in Antiquily ; that of the Armillary Sphere is not 


Certainly known ;; ſome aſcribe it to Atlas, others to 


Muſæus, Anaximander, Poſidonius, Sc. Ve 
meet with ſome Hints of the Celeſtial Globe as early 
as Hipparchus's Time, from the Writings of Pliny 

and 2 Aud Strabo mentions the Terreſtrial 
Globe; and Propertius (who lived about bis Time) 
ſpeaks directiy of depicted Worlds; ot 


Cogor et © Tabula pictos ediſcere Mundos., 
AndClaudian's Deſcription of Archimedes's Sphere 
in Glaſs leaves no Room to doubt of the eutrem e Ar- 


curacy to which the Knowledge of the Conſti uttion 


„ 
% 


celebrated to the 
World,) and ſince it bas been lately my Province 


„ 2 R E F 4 0 E. 


ö the Time of 


SIG; > W N * 


n ond 0 of i 
Globes we find the ollewing of tbe } * Gi, 2 : 

Tycho Brahe, Regiomontanus, Cem. 
ma Friſius, Ger. Mercator, J. 6 


Hondius, J 
| ſonius, William Saunderſon, William Bleau, tes 


many. f whom wrote, alſa, very erm e | 
Uſe but in this Reſpert we muſt give thi Preference 
{0 our own Countryman Robert Hues, whoſe Latin 
Treatiſe was afterwards publiſped by Hondius, and 
then" by Pontanus with akd laryt Naves; 


which were A J. Chilmead 
in the Year N . r 
e as mo * were 3 Gt 
72 much exquifite Skill; Taſte, and Eltgance as tboſe | 
of the late Mr. Sxkx, F. R. S. (now known and 


n 


make and ſell theſe Globes with many Correftions or 
rovements ; I thought it would be very apreea- 


e to the Public to have a Treatiſe ef tbe Uſes ef 


Gronxs particularly adapted to them; as M. Senex 


 bimſelf bas left us nothing f bis own 'upan.the Sa 


jetty EIS: hy mT, ut err 
— Publication. 
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The Up yo the Cele eftial Globe in — Solution 7 
Problems relative 70 the Sun. ; 35 


* 


5 CH Ap. V. 
The Us of the Celeftial Globe in the sue, of” 


try TNITIONS an PRINCIPLES weceſ- 


Frames, exterior 
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Problems | concerning the Moon. 12 
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n Na r. VI. ; 

The 1 of the Celeſtial Globe in the Solution =. 

Problems relative to 8 UNI . E535 
aged Planets. FF 

2 "Ca u A p. VII. 

The Us of th Celeſtial Glabe in the Solution of EE 
Problems aſcertaining the Places, and | vifible 
Marions or Orbits Y Oitets. 5 yo 4 


| QR A. VIE 
- The Uſe of the Celeftial Globe in the Solution of 
| Problems OW to the Aud W bn 5 
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| The Method of conſtructing the Celeflial Glbe 
„ with a moveable Bclipre tic and Equinoctial, 
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Dani NITJONS and PRINCIPLES neceſſa- 
1 10 be'premiſed tothe Uss of the 
Grongs, Of the Frans, Ar- 


Alox Send, e ü. Atta 
ee 
nt 1 5 . 


in une nk. 


GLR is a round 
NN dy, having every Fart 
N of is ien 1 i, i 
FRF rom a * WI it, gal . 
f 2 7 45 1 br 
Father A metric n * eo | 
| B f Globe; becauſe FE fatal 
8 2 — 2 
Spheres are for the great at 
Hollow thin file. Ds 
De,, II. A SruxxR is the fame with a 
Globe, in a geometrical | of the Word, 
whether ſuperficial or ſolid; but an Armilla- 
ty SPHERE is that which conſiſts of Cycles 
only, properly put 4+ 5a without any 


continued or entire Surface. 1 
: * B_ Of 


— 


Of anificial Globes there are i. 
one called the Cel 125 1 0 —— * 4000 
-Terreftrial . 


Def, III. The CELESTIAL GLoBE is RE 
2 has on its Surface a propes e View 


_ + Koo a ih LI 
a Def. Iv. The n is an 
artificial Repreſentation of all the Parts of 

Land and Water which conſtitute the Sur- 
face of the real Globe of the Earth in their 
proper Quantity, Form, Situation, and all 
other Circumſtances. I 
To render theſe Globes uſeful, they are 
\Silpoſed 3 in Frames, and turned round an 
Axis fo as to repreſent the diurnal Motion 
of the Earth and Heavens. They are alſo 
moveable in another Reſpect, 0 as to have 


1 raiſed or depreſſed | in a. vertical 


ner *. * £14 ih $4 4847 4 S 
Def. V. The Axis of a Globe, or Cir- 
135 15 that Right Line which paſſes through 
the Center, and about which it reyolves. 
** Def. VI. The Por xs of a Globe are 
two extreme Parts of the Axis i in the Surface 
of the Globe. 
De,. VII. A arb r err of a Globe, 
or Sphere, is that which divides i it into two 
Sud Fern 5 12 6 1 


n ASHES 
— 5 * wi, FP . 
5 . SA bs — 2 0 — 
* 5 
*Y FER 


Hh als Uses of * Sat 4 


- Df VII. A ſmalt Cin is that Which 
Gies the Surface of a Globe, or Sphere, 
into two unequal Part..t. 5 10 

D/ N. | PARALLELS, or - ſecinda ry ir- 
clo. are ſuch ſmall Cireles on the Surface 
of the Glaube, or Sphere, as are every where 
equally diſtant from i en 

este: 0 2 

De X. ADronzz is 

* Cirele,) ſo that every role, gre f 

arid to be divi Ih to 360 of the 

equal. Parts, Or. Degrees; and each one Q 
thoſe Degrees is ſuppoſed to be ſubdivided 
into 60 equal Parts called, Mates, and each 
Minute is again divided into GO equal Parts 
called Seconds, and ſo on to 7 bird, Fourths, 
Ac. nn 81 YI 

De Ji, The Pwr of 55 Gree. 
che —— of . oe 1 a wg 


% Sh 5 — 5 Globes may. 1 85 in 

Manner, every Purpoſe are 
deſigned for, tis neceffary they ſhould move 
within various Circles circumſcribed: withqut = 
them, which may be called exterior, or 
4 Circles; and fo to have other 
| Circles drawn on their Surfaces, as the Rules 
.of Art require, which therefore may be con- 


| hdered,,. or or or diſtinguiſhed, as fixed Circles.— 
B 2 5 * eis 


885 
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4 Pitinitions and Pcs 
"THEE Cireles of the Clobe, or Sphere; are 
10 be tonceived as tofrefpondiag to the fame 
Circles ſuppoſed to be ſituated iy ſimitar Parts 
of the coheave Surface of the Heavens, X 
upon and -aboht the converx Surface of the = 
Firth; which therefore- are called the Zmdgi- 
1 Greis of the Sphere: by Means of 
theſe Circles the various Parts of the Hea- 
dens and the Earth, togeiher with” their 
diffetent Phanomen, ate by By Means of 
the artificial Globe, de ed dee e ts 
be TEL at utderſtood.. 10 len we | 
ts 1 5 7 109 i ere Howie 5 
he eb or tnontable nes, re 
dis which folloas ?: 


* * = .Þ 
FR. + | E mY 


D,. XII. The wooden Renten . 
upper Part of the Frame, and is chat bꝛoad 
Circle, whoſe Upper Side repreſents the-Hori- 
2¹ of the Plate, art diwided inte ſeveral 
Cites, the innermoſt of which conan the 
daes Signs of the: Zola, diftinguiſbedt 


5 by their Names and Characters; and each 
A is divided into 30 5 next to. 
s arc two e With t 


FJulſam and 
5ofſed according to 
824 The oter melt 


"pals, E the eWinds, 4 To are denveninared 
by Sea-Meny a 12519110 
271 Cai ung Poin'rs areithe fur 
princpat Points of- the Horizon; - which are 


_— 


called | 


For yr bes — EY 


ci tft; "North, and . Frome 
— that Pole bf the Gtobe which is turtr- 
ed towafds'the: North: Print bf the. Hotizon 


s called; the North Polr5-ihdy of Courſe, 


_ which der, erer mig beiten Cond 
„„ 233010. * 

5 Defe XI The — the upper- 
moſt Pole ef the Horn, ar it is the mdft 


— Shefice of the Globe, 


i — —— 1 —— „Head, 18 
this artip ci Horizon correſponds with that 
Qucle which bound dur Sight in the 
ate e aid i 2 fon all-:the-Araventy | 

to it uind er hen 
aſdend abort, or Yeſcend below it. 5 
10 Def. XV. The Nami is Alber Pale 
vf dy — — re macs Fring m 


South or — — is 

O riv un or the Amplitude at the 
Tifing-and ferrisg of any heavenly Body. 

De. n The ALMIGANTHERS - ate 

ſmall Circles, parallel to the Horizon, ant 
are called Parallels of Altitude. | 

(1D XVIII. The general, or Dae 
| warne. is that ge Braſs * - 

| vy 


6 Dzpanrtions and. Protects 


which the Globe is ſuſpended by the Ends 
of the Axis produced, and ig vdluble about 
it: It has its Name from repreſenting that 


Circke in the Heavens, or on the Surface of = 


the Earth, where the Sun is at the Mo- 
ment of Noon, or twelve o Clock, Dogs 
Noon, in Latin, is called ies, 
Mid- day.) This Circle is divided, on that 
Side facing the Eaſt Point of the —— 
into four Quarters, containing ninety De- 
grees each, which Diviſion 3 ; 
middle Point between the Püles on the up 
per or ſouthern Half of the Meritmian, and is 
numbered each Way towards either Pole: 
but in the other Half the Meridian, the BV 
grees care numbered from the Pole towards 
the middle Point. This Meridian is ſuppor: 
ted and moveable on 2: Braſs Roller, or 
Wheel, fixed on the Pedeſtal, or Baſe bf 
the Frame, as alſo in two Notches cut in 
the South and North Points of the Horizon 
by which Means the Poles of the Globe 
are elevated vr depreſſed, alternately, to any 
Altitude, or Number of Degrees above the 
e bi Nei Hu 
De,. XIX. The Quadrant of AuTITUDE | 
is a thin Slip of Braſs, whoſe: Edge is divi- 
ded into ninety: Degrees; and it is contrived 3 
to be moveable on the Braſs Meridian, anti 
to be fixed to any Part by a Nut and 'Screw:: 
Of Courſe, when it is l to the Zenith, 


or An of the * it wall: ſerve b | 
mea 


57 Hd 4 Vis of the Grons: » 


above * n; No. Arm ah Divifions 
rat the Horizon, ny are may 9 
. wards Ol the Quadrant. 
XX. A Vertical. l is a reat : 
Circ of a Sphere, which paſſeth through the 
de of the Horizon, or turns upon the Ze- 
nith and Nadir Points; and that which p 
through” the Eaſt and Weſt Points of the 
Horizon! is called, the prime Vertical, or the 
Principal of them all.” Hence it is cafy to 
undetftand that the Quadrant of Altitude, 
-fixed on the Zenith Point of the Merkliam, 
will indifferently, and re 
any of tlioſe vertical Circles in its Motion 
nr Point, or Pole: of tho Epe ; 
oy. ” 5 | 
' Def. XXI. The rk is ha Quan- 
diy of that Angle contained between a ver- 
tical Cirele and the Meridian, reckoned or 
- . "meaſured in Degrees of a Circle on the:Ho- = 
rizon, from the North or South Points to 
the Eaſt or Weſt. The Quadrant of Alti- 


tude therefore, being laid over any particu- 


lar Place on the Surface of 34 Globe, 
will ſhew its Azimuth on the Horizon. 
K Def. XXI. The Sem1-circLE of Pofi- 
tion, is that whoſe Extremities are fixed to the 
North and South Points of the Horizon, fo 
that it can be moved freely from the Hort- 
Lon to the Meridian, or be placed in any 
Pelton between them: But as we tin 

| 5 


8 Datos 1 PR; N 7", 


little to do with this Semi-tirele in the gener 
ral Uſe of the Globe, and i aged 
Expence and Incumberance, it is 
made with the Globe, unless beſpoke. 
Def. XXIII. Ibe HoyR-cIRELE hs. 2 
mall Circle fixed an the Bras Meridian. 
with the Pole of the (Globe in it "Center: 
It is dwided into twice twelve Honts: The 
aelfth Hour, at Noon, is upon the wpper 
Part of it, at the Meridian: and the AW 
at Night is an tbe Meridian, at the lower | 
Part towards the Horizon. The Axis ff 
che Globe, projecting above che Bras Men- 
han, carries round: the Index, or Hang, 
N. and is eaſily movea- 
on , to any an | 
you the Globe is held at r Reſt, 1 1 
Def. KXIV, The MARINERS Compass 5 
is a Box containing 
freely moving, on à fine Paint, in he Center. 
A a Cindle Aaidel into fent tings Ninety 
Degrees, reckoning ſtam e North and = 
South towards Bat and Welt ; and alſo ih- 
40 the thirty-two Points of the 
2 marked : As this Needle bus the 
of making a certsin conſtant Angle 
with the Meridian in every Place, which 
— 4 is called the — thergfote 
being added to the Frame, 
ll 2 of the Meridian 
when che Variation of the Needle is 
_—_— Thus, at LEE the Variation 
is 


2 .nadgnetical Neodle, = 


Usz of tbe GLonts, + 9 


| is at this: time nineteen Degrees Weſtward ; . 
erefore, by moving the Frame of the Globe 
wn Way, or the other, till the Needle ſet- 


Flower-de-Luce, | we ſhall 1 the Bs 
Meridian exactly coinciding with the true 
| Meridian of Landon. 
f _ { N * 5 f 5 1 T ; w 
7 5 ' ; 13891 
0 . 55 ; | 
1 C _ Cnar, 


Sr} Ac acl}. £1747. 0 86 | = 

07 the ud 2 neated on 4 ; 
Surraces of the GLoBss, and rbeir 
various . = 


ON the 1 of the Globe are delineated the 
Fx W Gretes, 


Dee „ 

AI E Epi NOT IA on the Celeſtial 
"PT F or the EqQyAToR on the terreſtrial 
IX Globe, is that great Circle whoſe 
Plane divides the Globe into two 
equal Parts, viz. the Northern and Southern 
Hemiſpheres, whoſe Poles are the Poles of 
the Globe itſelf. It is divided into 360 De- 
grees, \ reckoned Eaſtward quite round to 
the Point where they begin. | 
Def. XXVI. — ASCENSION is that 
Degree, or Point of the Equinoctial Line, 


Which ; upon the Mgridian, with any Phe- 
nomenon in the Heavens upon the celeſtial | 


Globe ; 


* 


| 


Ties, / is the right 


Equinoctial, or Equator, is 


1 


Fur ibe Usk of the FIR '{ 2+ 


Globe; r reg re in 
ic M tihrogr 1 


Def. XxVII Rien "Agcntetton (bs 
by . Aſcenſion in Motion 
converted into Time by allowing 1 30. th an 


Hour; ſor as the Globe revolves on ts Axis 
in XXIV Hours, there muſt, in each Hour, 


paſs under the Meridian 15% of the Equinoc+ 
ial Line; and, conſequently, every Degree 
will Anſwer. to four Minutes of Time, and 
15” of a Degree to one Minute of Time, 
15“ of a Minute of a Degree to one Secand 
of a Minute in Time, and ſo en: fo that 
the Time in which any Motion inthe 
| d, will 
be ily known 9 a Table hereafter in- 25 


Df XXVII. Oarzcpz ern 
bat Point ef the” Equi inoctial which riſes 


= 5 2 or other Þ Phxnomenon,/i in an 


ere: -: fr: 
N . 3 on a Ter- 


p< 4 Globe, is that Degree of the Equator 
which comes to the Meridian with any given 


Place; or it is the Diſtance Eaſt or Weſt af 


the Meridian of any Place from the firſt 
Point of the Equator : fo, that Longitude on 


the Terreſtrial Globe is the ſame as right At- 


cenfion in the Celeſtial, and is in the ſame 
| Manner to be converted into Time. A 


| Def. XXX. The DrclIxATiox is the 


Number of Degrees, rekoned in the Meri- 


C2 dian, 


12 DrrRRrrioxs wine Paincierss. 


dian, at which any Star is placed from the 
Equinoctial Line towards the North or 
South ä | 
De,. XXXI. : The Lans of a } <p 
on the 'Terreſtrial Globe, is, in like Minder, 2 
the Diſtance of a Place from the Equator, 
meaſured in Degrees of the Meridian, to- 
Wards the North or South Pole. => 
Def. XXXII. PARALLELS of Deuiaden 
and Latitude, are thoſe leſſer Circles which 
are drawn on the Surface of the Globe pa- 
rallel to the Equinoctial, or Equator, on the 
| Terreſtrial Globe; they are uſually drawn 
through every tenth Degree of Latina: | 
D,. XXXIII. The Ecrieticisa} 
Circle, divided into twelve equal 
called Sioxs, and each Sign contains. thing 
Degrees. Theſe take their Names from 
- thoſe Conſtellations in the Heavens, 'through 
or near which. they paſſed at the Time thoſe 
Names were given to them This Circle 
makes an Angle with the Equinoctial of - 
about 23? 3o', which is called, the Obl/iqui- 
ty of the Ecliptic. This Circle repreſents the 
annual Path of the Sun through the Heavens 
among the fixed Stars; = becauſe the 
Eclipſes muſt neceſſarily happen in this Line, 
where the Sun always is, it is therefore, 
called, the Ecliptic. The Names, Charac- 
ters, and Order of the n of the _ 
are as follow : 


Aries, 


the firſt Point of Aries, 


Far cha l 88 1 the gon. * "Y 
1 1 rs 1 es, 0 the Ram.” 
| 377105 * & Taurus, the Bull. AF. e | 
u  Gemn, the . 8 
„ ne 5 the S 11 
8 4 K Leo, the Lion. 
El .m Vi irgo, the Nie 
95 Libra, the — 1 
Tm nn , Scorpio, the Scorpion. 5 
Sagittarius, the Archer. 
I . Capri cornus, the Goat. * 4 
2 11 Asuarius, the Water-Bearer. 
8 7 — . the Fu ff. ads % 25 


T * firſt br are 1 Fes — ee 
ag they lie on the Northern Hemiſphere ; 
and he latter are the Southern Signs. By 
this Diviſion, of the ecliptic Line, we; can 
more readily - point out the Sun's Place in 
the Heavens, for any given, Time, by lay 
ing, he is in ſuch a Degree gf ſuch a gn. 
' : Def. XXXIV. _TheEquinocTiALPoinTs 
are thoſe. in which the Ecliptic..and Equi- | 
noctial interſect each other, of which that is 
| called, the Yernal Equinox | when the Sun is 
in the Equinoctial Line in the Spring: and 
the other is called the Autummal Equinox, as 
the Sun, at that Seaſon of the Vear, croſſes 
the Equinoctial Line again. The beginning 
of the Echptic, as well. as the Equinoctia 
Line, is at the Vernal Equinox; and, accor- 
dingly, the right Aſcenſion is reckoned from 


Def. 
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Def. XXXV. The LonGrtvpe of a Star, 


or Planet, is its Diſtance. from the firſt Point 


of Aries in the Ecliptic, rockvhed * in Signs; 
Degrees, Minutes, So. 


Def. XXXVI. The Lerres bn bf a Star 


or Planet, is its neareſt: Diſtance from the 


Ecliptic, towards the Poles of the Ecliptic, | 


on either Side, North or South: As the 


Ecliptic makes an Angle 23 29“ with the 


Equinoctial, ſo the Poles of the Ecliptic will 
of Courſe be at the ſame Diſtance f om the 


Poles of the World. 


Def. XXXVII. Cixct.s of 8 + 
are thoſe great Circles which paſs through the 
Poles of _ and — inter- 


— the Ecliptic a t right” Angles. Theſe 
are peculiar to the Celeſtial Globe, and are 
nfually drawn through every 30%, dividing 
the whole Surface-of the Globe: into twelve 
equal Parts: By ſome Authors, theſe are alſo 
called Gz of Longitude, becauſe, being 


drawn thro* any Star, they reduce it to, 
and ſhew its Longitude in-the Ecliptic. * Gas 


Def. XXXVHI. The Zop1ac is a | 


Space on the Surface of the Celeſtial Globe, 


extending to about 8 on each Side of the 


Ecliptic, in which are contained, the twelve 
Aſteriſms, or Conſtellations which give Names 
to the Signs; and becauſe moſt of theſe 


— 


have the Likeneſs 'of ſome living Creature, 


this Space, received the Name of Zodiac, 


which fignifies a Zone of Animals, In this 


broad 
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broad Circle are included, the Orbits of the 
Moon and all the Planets; n as it is of 
tte greateſt Uſe in practical Aſtronomy and 

; Navigation,” it has lately been put on Mr. 

| — Globes, and divided into each — 4 
*3 of Latitude on either Side the Ecli | 
5 D XXXIX. The TROr res are of | 
Parallels of Declination, on the Celeſtial 
Globe, (of Latitude in the Terreſtrial) which 
touch the Ecliptie on either Side; and, be- 
cauſe one in the Northern Hemiſpliere | 
touches the Ecliptic in the Beginning of Can- 
rr, it is called the Tropic of Cancer: for the 
ſame Reaſon, that which touches the Eclip- 

tie in the Southern Hemiſphere is called 
the Tytpic of Capricorn. The Word Tropic 
Henotes a Return, becauſe, in thoſe Points, 

"Uno! Sun teturns again to the Equinoctial. 

Dey. XL. The Por AR Circies are thoſe 
| Parallels of Declination (or Latitude in the 
Terreſtrial Globe) which circumſcribe the 


(Poles of the World at the Diſtance of 232 


| 1 or they are the Parallels of 665 De- 
That on the Celeſtial Globe, about 
North Pale, paſſes through the Conſtel- 
Aton called Arctous, or the Bear; from 
whence it is uſually called the Arxtic Circle: 

and that which is oppoſite to. it, about-the 
South Poke, is called the Antarctic Circle. 
Boch theſe and the "Tropics are delineated on 
cke Globes by * — to 1 


aA R's 


thts? 


. \ _ 7A 
— a ; 


2 P — 
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Tight Angles to the Eq 
termine the Longitude of Places 
which they are drawn: one of theſe Meri- 
dans is called the FinsT MrkipflAn, from 
which the Reckoning in the Equator begins. 
The Poſition of this Meridian 1s: arbitrary: 
But, to render the Globes more uſeful, we 
generally have two; one which paſſe 
the Iſland of Ferro, and the other through 
the City of Loxpon, as being the Capital of i 
our own Country, and thereby ſaving us a 
great deal of Trouble in counting 


PDrymfriors nad PrrxceLEs . 


Df. XLI. The Mzxrpians- are thoſe 
great Circles; on the Terreſtrial Globe, which 


es of e World, and, of Courſe, are at 


| 55 throu d, or interſect each Scher in the 


es through 


the Lon- 
gitude of other Places. On large —— 


theſe Meridians are drawn thro ev y tenth 
Degree; but in ſmall Ones, ec 8 
fifteenth Degree. 2D 25 


- Def. XLII. "Hori: Quninidwl. ane thaſe 


Meridians which paſs through every fifteenth 
Degree of the Equinoctial, on the Celeſtial 
Globe, dividing the Surface of the Globe 
into twenty-four equal Parts, each of which, 
therefore, paſſeth under the Brazen Meri- 
dian in the Space of one TRIS as We 
have hinted. 


Def. XLIII. The darin are . thoſe | 


5 4 of the Ecliptic which have the great- 
eſt Declination, and conſequently the Be- 
ns of Cancer and 9 They are 


+ 7 


uator, where chey de- 


= vw y— » 


ly croſs each other at right Ang 


to the Order of tlie Sig 


Con 


Hationary in thoſe Points, witli reſpect to its 


Motion Northward and Southwark y for its 


Declination alters but very little, of is ſcarce- 
ly ſenſible for many Days on oné Side or 


| the other of theſe Points, which are chere- 


fore called the Softitial Points of the-Eclipti 
De, XLIV. The ©Corunes are t 
two Meridians which/paſs throught the Ent 
noctial and Solſtitial Points, and cou — 


Poles of the World: Hence bnelef Adin ; iS 


called” the Equinitial Colure, and the other 
the Solſtitia! Coltire." Theſe Circles” divide 
the Sutface of the Globe ints four equ 
Parts, flendting! the four der abve the 


al 


18 


Yer,” „ ee Nin, 
Def. FLV. The? Rrenss ten- of che 
Bayinoxes is that ſlow/ Motion which the 


aihoRtial Points are by long Obſervation, 


found to have from” Eaſe to! Welt conkrary 
ns; at the Nate f one 


Degree in 72 Vears; and by this retr 
Motion of the Equinoctial Points, and 


22 5 from the Conftellations in Which they 
originally were, Which has oauſed all thoſe 
nſtellations to hate un apparent Motion 
forward: and thus we find the Conſtella- 
tion of Aries is now (not in the Sign of that 
Name, but is) advanced forward inte the 


ſecond Sign, taking the Place which Taurus 
LF: * 


Uss' of be Gro ) 
{5 called from the Sun appearing, as it were; 


13 YE 


— 
quently of the Eeliptic, the Signs Have de- 


IF DenmiTIONs- and PRINCIPLES. 
formerly had, Taurus being now in Gemini, 
and ſo on; which is the Reaſon, why. you 
ſee the Conſtellations drawn as they are on 
the. Celeſtial Globe. The phyſical Cauſe of 
all which is, our Earth, not being of a tru- 
ly ſpherical Figure, but à little flatted at the 
Poles, cauſes a conical Motion in its Axis, 
_ which carries the Poles of the World round 
the Poles ef the Ecliptic in the long Period 
of nearly 26, 00 — which has been 
called the great Platonic Tar. 
Def. XLVI. An Armillary SrurnR is 
an aſtronomical Inſtrument, conſiſtin of an 
artificial Diſpoſition of all the great and mall 
Circles of Note, before deſeribed Vi. a 
Horizong the Braſs Meridian, the Equinoc- | 
tial, the Ecliptic with the Zodiac, the! 
neifiel and Sofftitial Colures, the Trepios and 
Polar Circles, the Axis of the World with 
the ſmall Hour Circle and Index; all which 
_ ges of Circles revolve, like the Globe, 
e Axis of the World, and thereby 
— $0 facilitate the Idea we ought to have 
of thoſe imaginary Circles in the Heavens, 
and their ſeveral Uſes: And, by Means of 


the Quadrant of Altitude, any ſpherical Tri- 
angle may be formed, and its e given 
by Inſpettion, ; which renders this Ioftru- 
* of great Utility in Aſtronamy, and the 
Uſe of the Globes; a Print of which we 
have therefore thou ght neceſſary to annex to 


Wk 


theſe Definitions, : 


TT 
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Wich reſpect to the Poſition of the Sphere, 
or-Globe,. there are the following Diſtinc- 


nens 


De, XLVII. A Parallel SpnERE is that 
Poſition of it where the Equator coincides, 

with the Horizon, and conſequently the 
| Poles of the World are the Zenith and 
Nadir Points. The Parallels of Latitude 
here are all parallel to the Horizon; hut 
there can be no ſuch Diſpoſition of the 
Sphere, but to an Inhabitant immediately 
under the Poles. | 


DSV XLVIII.- A right, or direct SPHERE 
is that Poſition where the Equator and all 
its Parallels make right Angles with the 
Horizon, The Inhabitants of this Sphere 
are only thoſe who live under the Equi- 
noctial Line. „„ 
D. XLIX. An Olique 8SpnRRR is when 
the 1 makes an oblique Angle with 
the Horizon; and therefore is any other 
Poſition than the two former, and which 
every Inhabitant muſt have who does not 
live under the Equator and the Poles 
Def. L. The Diurnal Arch is that 
Part of a Parallel of Declination which 
ſtands above the Horizon; the other Part, 

which is below it, is called the Nocturnal 
| Arch. i 2 | | 

Def. LI. Aſcenſional DIFFERENCE is the 
Difference in the Aſcenſion of an Object 

D 2 


above 
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above the Horizon, in à right or oblique 
' Sphere ; but in a right Sphere, every Ce- 
leſtial Phænomenon muſt riſe and ſet at the 
Diſtance of i Hours, from the Time of its 
being on the Meridian; therefore the aſcen- 
ſional Difference, turned into Time, ſhews 
\ how long it riſes or ſets baſpre, or er the 


Hour of fix. | þ UG 


N.B. A Table for convertin g any Num- 
ber of Degrees of the Equinoctial (or, Equa- 
tor) into Time will be. y nth ch inſerted ; 

by which the right or oblique : Aſcenſion 
may be readily expreſſed in Motion or or Time, 
4 as —— 4% et 713 
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Geographical and . De- 


FINITIONS and l reer relative 
10 the Uss. of 76 


+ Su cface . the Terreſtrial Globe 


nſiſts, as hath been ſaid, of Land 
'# and Water, wp nearly in Propor- 
4 805 as one to three, which I have 


weighing all thoſe Papers that re- 
preſent the Land and Watcz, ſeparately, 


| 9 cover Mr. Senex's Terreſtrial Globe of 


28, Inches Diameter. The Weight of the 


Paper for Land was 367 Grains, thoſe for 


the aqueous Surface weighed 1105 Grains, 
which Numbers 099: the eee above 


Mmengoned: 


+ + 4 


The L is divided as Ele: $ 
1 A ConTINENT is che Urgent Drilon, 


or Extent of Land, comprehending. diverſe 
Countries and Kingdoms not ſeparated by 


Water. ; 
II. An 
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II. AnlsLanD is any ſmall Tract of Land 
ſurrounded by Water. 
N. A PENINSULA is a Part of Land en- 7 
mpaſſed with Water all around, except on 
ot art, which is called © 
IV. An IsruNMus, being that- narrow . 
Neck of Land which 2 8 it to the pan 
ment. . 
V. A Pon: is a monntainous 
Part of Land, ſtanding far out in Gp Sea, 
whoſe Fore-part is called N 
VI. A Cp, or Head. Land. 


be aqueous Part of the Surface f the 
Earth has the followin g e or He 
viſions : 8 L. A 


I. The OCEAN is tie largeſt Collection of 
Waters which lie between x and environs che 
Continents. '* 

II. The SEA is a ſmaller Part of the dave 
ous Surface of the Earth, lying between the 
Iſlands, Promontories, Se. oo 

III. A Guin is a Part of the Sea every 
where environed with Land, except on one 
ſmall Part, called 

IV. ASTRTICHT, or STRAMS which is 
that narrow Paſſage joining i it to the adjacent 
Sea. 

8 ALAxk is att la antity of ſtag 
nant 8 pigs 99 LURE.” 8 


Theſe 
I 
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Theſe ſeveral Denorninations of Land and 
: Water need no farther Account, or Deſcrip- 
tion, as a bare Inſpection of the Globe will 
preſent them ſufficiently to the View. 
Ihe molt famous Diviſion of the Forts 

of the Earth, with regard to Heat and Cold. 
is into the five Zonzs, of which, one is 
called the Torrid Zone, two are called Tem- 


perate - Zones, and. the other two 0 a 
2 nes. 


| 7 7 "The TarridZous Seile 0 
Inhabitants being, as it were, torriſied or 
ned with the Sun's Heat; for this Part 
of the Earth is all that which lies between 
the two Tropics of Cancer and Capricors, 
and over which the Ecliptic Line is obliquely 
poſited: from whence you will eaſily ob- 
2 e, that the Inhabitants of this Zone will 
5 1 Sun perpendicularly over their Heads, 
two Days in the Year, in paſſing from Tro- 
pic to Tropic, in each Half of the Ecliptic. 
II. The Temperate Zoxxs are all thoſe 
Parts of the terraqueous Globe which 
lie between the Tropics and Polar Cir- 
cles; and conſequently there is one of 
theſe in the Northern, and one in the 
Southern: Hemiſphere, as you may ſee very: 
_ plainly on the Surface of the Globe. As 
we ourſelves are Inhabitants of the North. 
Temperate Zone, we. find the Seaſons of 
the te Ver in a temperate Degree: Our Sum- 
mer 


Space of ohe natural Bay; 
Whole, we muüſt reckon del duns ie beſt 
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» 
L $48 4 


mer Suns ate at a'Diftaniee from dur 'Zenrch; 


and we do not therefore - experience ce the great. 
el Peres dt "his Beatns, "Again, we me he. 


ver witkiout“ Bis enlivenins” "Influence 


that the Surface of the Earth can afford; 
the paradiſical Situation of Exgland being 


the moſt 8 Part of the Tempe 


ö 1d. 


IH. The two Frig id Zotits are ſo called, 
becauſe of the a0 Gold in Gs, 
Theſe are impreperly called Zones, being ral. 
cher tlie Areas comprehetided- Petwseff the 
Artie and Hntarfic Cicles; but, is Witt a 


little Conſideration it wil 1 appear, HP ies 


one Half ef the Year the Bun is abewe the 
Horizon? tb'the oreateſt Part of thoſe om 
for r many Days and Months! t together, With 
out ſetting; "they" mult fade 4 Vet) coplide. | 


rable Interval of warm, if not hot Seifert; 
and, fince tlie Pole itſelf 1 1s enlic ghtched on : 
ſtantly for fix Months +6; ber, i 
conſidered as the hb at one Time, „ 


oft be 


well ac the coldgt Parr at Ahother, Ef the 
be N © NI PPOCO - bas z 297 


— 
* — 14 + + ade » 4 b 


iT 
ad * 200 * 244 ht 3-14 0 


There is another Divilew"ef. the Barths 


Harkacs into what- they, al CLrMares; but 
this was more in Uſe atnbnyg'* pcient Geogra- 
phers than the Modern: They called 41 


that Part of the Earth, a Chime which 


allowed 


W 73. Us of the Grdst. 25 


Allowed an Increaſe of Half an Hour to a na- 
tural Day of 24, or the fi Climate, extend - 
ing from the Equator to that Parallel where the 
Day was 12: Hours long, from thence to the 
Parallel where the Day was 13 Hours, was 
called the ſecond Climate, and ſoon, through'a 
Succeſſion of 24 Climates, till they came to the 
Polar Circles, where, the Sun not ſetting, the 
Day is 24 Hours long. Here they reckoned 
their Climates by monthly Illuminations, and 
ſo had fix Climates within each Frigid Zone, 
But, to give a clearer Idea of this Matter, 'we 
thall give the following Table of Climates. 


4 TABL E ef the Ciimaves./. - 
LIMATES between the. Equator and E Polas . 


| Saks Fra og Circles. 
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Corda IMATES between the Polar Circles and the Pole 


3 of Days,| ri. iLength of . Latitude, |} 
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26 DepinITIoNs an PRINCIPLES 
Ihere are ſome other Diſtinctions in Geo- 


graphy concerning the IngaBiTANTS of the 
to their different Meridians 


a or. arallels, viz. ſome are called te 


Pxrkioct, that live under the fame Pa- 
rallel, but, in the oppoſite Semi-cardles of 
the ſame, Meridian; both of them have the 
Seaſons of the Year the ſame; the Sun, by 
xs annual apparent Motions, coming to, or 
xecedipg from the Vertex of both Places at 
the ame Time of the Year: but they change 
their Turns of Night and Day, ſo that when 
it 0 Mid-day to one, it is Mid-night to the 
other. 


Axroß cl, are ſuch whoſe Habitations 


hie in the fame Semi- circle of the Meridi- 


an, but in oppoſite Parallels, and both of 
them have Mid-day and Mid-night at the 


fame Inſtant of Time: but the Seaſons of | 


the Year are different, it being Summer ta, 
the one when it is Winter to the other.. 
Laftly, the AnT1ropes, are thoſe whoſe 
Habjtations being ſituated in both oppoſſte 
Parallels, and oppoſite Meridians, have their 
Feet direfth oppoſite to one another in a Line 
paſſing through the Center of the Earth; 
and they have not only their Days and Nights 
ditedtly contrary, but alſo. the Seaſons of the 
Year, When it is Summer in the one, it ig 
Winter in the other Place, and when Mid- 
day in the firſt, the ſecond has Mid-night. 


1 
1 
: i 
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The Inhabitants Hkewiſe receive another 
1 from their Stabes, 1. the 
Inhabitants of the. Torrid Zone, are called 
The Awpnrcrt, having dei Meridian 
Shadows, at Different Times of the Year, 
projected towards 3: Poles ; but when the 
dun comes to be vertical to them, then = 
have no Shadow,--and- are called 4 Ascii, ot 
ſhadowleſs, nothing that ſtands perpendicus | 
: larly upwards, Kavins a Shadow at Noon: 

The HET®rosnt ate thoſe who inhibit. 
the Temperate Zone, as having the Mer 


dien Shadow projected only towards 0 one Pole 


ut the whole Year: 
The PxRrIscit Are thoſe who inhabit the 
two on e 10 called, becauſt theig 
turns quite around chem in the 
Space of bp Hours: Be 6k. 
Fo theſe Definitions we may add; the 
Diſtinctions which the ancient Poets made, 
and are ſtill retained in the Writings of Af. 
tronomy, relative to the riſing and ſet 
df the Stars; which they call the Ge 
- Acronical, and Hrlincul. 

The Coſmrcal rifing or ſetting of a Stat; is 
| ben it riſes or ſets at the Time when thi 
on riſes. | 

The Acronical 07 of of the Star, 15 when 
it riſes when the Sun fets. 

The Fxliacal riſng, is when the Star, or 
Planet emerges out of the Sun-beams, and 


. » ſen 1 in a Morning before Sun rifing ; and 


EA it 
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it ſets Heliacally when it is ſo near the Sun- 
beams that it ceaſes to be ſeen. | 
Some other Definitions reſult 4 the 
: Confidenation: of the Motion of the Earth; 
that the Earth has a Motion about its Axia | 
1s well; known, and becauſe. we call the 
Time in which it makes one Revolution a 
Da Yo! therefore this is called the diurnal * 
tio of the Earth., 

It is alſo well known, that hs Direction 
of this Motion is from Weſt to Eaft, or ac- 
cording to the Order of the Signs: of the 
Ecliptic in which they follow. one another; 
and therefore this, and all ſuch. Motions are. 
faid..to, be in Conſequentia, _. 

This real Motion of the . 
Weſts to Eaſt, occaſions an apparent Motion 

of all the heavenly Bodies in a contrary Di- 
rection, or from Eaſt to Weſt, vchich is 
therefore faid to be in Antecedentia. 

The Space of Time in n be Fer 
revolves upon its Axis is twenty-three Hours, 
fifty-ſix Minutes, three Seconds, and twen- 
Nee eight Thirds; in which Space of Time a 

amy Star will make one complete Revolu- 
: This Space of Time is therefore 
be ar the Sigereal-Day. | 

But the Time in which the Sun departs 
from the Meridian and returns to it again, 

or makes one Revolution, is called the 
Solar-Day. Afﬀter the fame Manger, we 
may conſider the age of Time in which. 
0 
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_ thoſe Meridian-Revolutions are peiformed by 
the Moon and Planets may, in like Man- 
ner, be called Lunar and Planetary Days. 
AsrRONe RS begin the Day at Noon, 
and call the natural Day, including common 
Day and Night, the-Ny&hemerort 3; andthey 
Number — Hours from one to twe 
Menn fucerivaty and not 3 
as the c Jage i is. by Clocks: 
„The Iran, with Aſttonomets; bein 
when the Sun enters the | firſt, 1 — 1. of 
Aries, or the firſt, dign of the Ecliptid: but 
this Beginning of the Year! cannot, on that 
Actount, be ſtahle, or fixed; banauſe, as 
we have beſere obſetved, the Equinodtiaf 
Points have a flow: Motion in tia, or 
contrary. to the Order of the Signs: There: 
25 Sun, Which moves in a contrary. 
Direction, or in Conſequentia, |. will arrive at 
the vernal Equinox ſooner, each Year, than 
it would have done, had that Point been 
| dM conſequently, - the Moment of Time 
in which the Sun enters the vertial Equinox 
will happen a little Matter ſabner, every 
Year, than it did in the preceding: Year; 
472, by about twenty Minutes. The Tims 
of this vernal Equinox will therefore conſtant- 
ly go forward in Time, (as the Equino&tia 
Foint itſelf. goes backward) and this is what 
is fo 2 4 called,” the wn of the 


— 
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30 DeeiniTions and Paixcirtxs 
The Placrs in which the heavenly Bodies 
as viewed from the Earth 42 Sun, 
are differently denominited::\ The Place of a 
Planet when viewed from the Earth, is 
Called the Geocentric Place; but when it is 
viewed: from the Sun, it is called the — 1 
centric Place. © Accordingly,” in che 
meris, (which ought ever to be at Hand — 
the Globes are in Uſe) theſe Places are pre- 
perly tabulated; the Geocentric Places of the 
Dun, Moon, and Planets, for evefy Day of 
the Month through the Year; and the i 
dme Nlaces for every fifth Day only: 
The Gebcentric — we have F to 
ia the Uſe of the Globes, and the Helo. 
centric become - 1 in che Uſe of the . 
Orrery. The Difference between the Geo- 
cenie, _ the Heljocentric Place of a 
| Planet, is equal to the Quantity of the Af 
gie under ich the Radius of che Earth's 
Orbit is ſeen from the Planet, which is 
therefore called the Parallax of the annual 
Orbit. The Word Parallax meaning no 
more than the Difference of Plates in which 


| Po fame. Object will 118 in two different 
oints of View, 


The Nopts of a Planet's Orbit ae 
hoſe Þ Points in which the Orbit interſects 
che Ecl Thus the Equinoctial Ports 
may — called the Node of the Sun's Or- 
bit, with reſpect to the Equinoctial Line; 
dut the Nodes of the Planets are of little 


* 


\ 
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Account, as they are too flow to have a 
ſenfible Motion in . Space of a few Years; 
and the Obliquity of their Orbits, or their 
Inclinations to the Plane of the Ecliptic, 
are, too ſmall to be re garded in the Uſe 


of the Globes: But it is oo otherwiſe with 


reſpect to the Nodes and Orbit of the Moon z 


hs latter of which makes an Angle of no 


leſs than 3* 18“ with the Ecliptic, and the 
Lunar Nodes have too ſenſible a Motion not 
to be regarded even in the Uke of the Globes, 
and — a Table is provided in the Ephe- 
— to aſcertain the Place of the Node for 

— Day of the Month throu ghout 
os E This gives Occaſion for the Node 
and - Orbit o the Moon to be' conſtantly 
rectified en the Surface of the Celeſtial 


| Globe, . 


RR 


of the le the e -het ou 


their apparent ones, the Direction of thoſe 
Mations will be often variable; for ſome+ 
times they will appear to be direct in Mo- 


tion, ſometimes retrograde, or to move from 
| — to Weſt; and between theſe two con- 


trary Directions, they will appear to have 
no Motion for ſome Time, or to be fatronary 
in the Heavens: Therefore, in the Epheme- 
ris, among the Geocentric Places of the Pla- 
nets, you will fee the Letter D at the Place 
where the Planet begins to appear direct 


in * and againſt the Place where it 
__ 


g2 Dzrixirioxs and PriNcIPLEs | 
begins to . nad, en there i is 40s Cha 
Sacter R. 

All that we have buberte Lid Seen: 
ing the Places, Nodes, -&c. of the Planets; 
are on the-Left-hand Page of the Epbemeris: 
On the Right- hand Page are contained, the 
various Aſpects of the Planets, with reſpect | 
to the Moon and to each other, as they are 
ſeen from the Earth. Theſe Aſpects they 
denote * different Symbols ; they uſe the 
Symbol of a Triangle & for the Aſpect 
they call the Trine, that is, when the 
Planets are a third Part of the Ecliptic dif- 
tant from one another, vig. four Signs: 
11 they are but three Signs apart, that Aſ- 

is e Quartile, denoted by d: If 
but two ſigns from each other, it is called a 
Sextile, and is ſhewn by this Mark *: If 
they are in Conjuction, it is ſhewn by 6, and 
if in Oppoſition by 8 ; and the Number pla- 
ced by the Symbol, ſhews the Hour after 
Noon, when that Aſpect happens. But 
theſe Aſpects are of little Moment, there- 
fore ſhall ſay no more about them here. 
The Figure of the Earth being nearly Glo- 
bular, a Perſon who walks directly North or 
Seuth, as his Eye is always the Pole of the 
Horizon, that horizontal Circle in the Hea- 
vens muſt ever move through the fame 
Space, or deſcribe the ſame Arch on: the 
Meridian in the Heavens, as he deſcribes or 
Walks through on the Meridian of the _ 2 
h at 


P 8 ok 
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that-is, if he walk through one De gree of 
the Terreſtrial Meridian Nolan, then 
Will his Horizon deſcend one Degree on the 
Northern Part of the Meridian in the Hea- 
vens, and aſcend one Degree on the 
Southern Part, aud ſo for any other Space 
or Number of Degrees. Therefore San 
Inhabitant of the Equator, who views the 
Poles of the Wand in the Horizon itſelf, 
| were to ſet out on a Journey directly North- 
ward, when he hiad travelled over one De- 


gree he would obſerve the North Pole of 


the World to be elevated juſt one Degree 
above his Horizon; when he had proceeded 


over the Space of ten Degrees, as his Hori- 
20n was depreſſed ſo many Degrees below 
the Pole, ſo the Pole muſt of Courſe appear 
elevated ten. Degrees above the Horizon, 
and fo much will the South Pole be de- 
preſſed: From whence it appears, that the 
Elevation of the Pole above the Horizon of 
any Inhabitant is always equal to his Diſ- 


tance from the Equator, in Degrees of the 


Terreſtrial Meridian: And therefore it is 
evident, that the Elevation of the Pole is al- 
ways equal to the Latitude of the Place: 
and this is a fundamental Theorem for the 
Rectification of both the Globes. 

It has been found, by frequent Menſura- 
tions, that, in order to raiſe or depreſs 


the Pole one Degree, a Perſon muſt paſs 
over r the * of 695 2 Miles dire aly North, 
F 


or 
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or South, which, therefore, is the Engliſh 
"Meaſure of one CI of a Feen Me- 
ridian. £2 l t 


Having now premiſed every Thing ö that 


ſeems to be — for the due Under- 


ſtanding the Uſe of the Globes, we proceed 


to the Solution of ſuch Problemm i in Aſtro- 
nomy, "Geography, Navigation, Dialing, 
c. as will afford a rational and inſtructive 
Amuſement to the young Student in thoſe 


Sciences, and to Ladies and en in 


| nr” by 
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At any gem Day: 


2 For this Purpoſe, there are, on 
the broad F tame of the Horizon, two Calen- 
dars of Months and Days, placed by the 
Ecliptic, divided into its twelve Signs and 
| Degrees. In one Calendar, which is now 
_- principally in Uſe, (and call'd the New Stile) 
1 the Beginning of the 21ſt of March nearly 


BY anGvers-to the Beginning of the Ecliptic, or 


firſt Point of Aries; but in the Calendar of 
the OA Stile the 10th of March: anſwers to 


the ſame Point. In either Calendar, there- 


| fore, find the given Day of the Month, and, 


againſt it, obſerve the correſponding Part gf” 


the Ecliptic, and that is the Sun's Place for 
that Day. Thus, for W againſt 
Fo 'F 2 


the SOLUTION 7 Pie relative 


0 find the Sun's. Bed in the. clip 
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| May 11th you find the 21ft Degree of Tau- 
rus for the Place of the. Sun ry : 
at that Rme: . 
Prob. II. To Rrcrirr the Glebe Fs ah 
particular Place, as LONDON. I, | 
To rectiſy the Globe implies ſeveral par- 
ticular Things to be done, as (1) 1 the 
North Pole above the Horizon ſo many De- 
grees as is equal to the Latitude of the Place, 
| G) Find the Sun's Place in the Ecliptic on 
the Surface of the Globe, and bring it to the 
brazen Meridian. (3) The Sun's Place be- 
ing under the Melidhan, ſet the Index of the 
Hour Circle to the upper XII. (J) Set the 
Meridian of the Globe N. and 8, hy the Com- 
aſs, or Magnetical Needle, as directed in 
He Definition thereof. Theſe Things being 
done, the Globe is re&rfiet, or 2 5 ifito' : 
Poſition fimilar to the coticave' — 
Heavens for the Latitude of Bonden A .. 


Prob. II. To find the Sun s Dectixarron 
fo any given Day in the Tar. 
Find the Sun's Place in the Ecliptic, ad 
| kay to the Meridian; and the Degree of 
eridian immediately over it is the De- 
clination fought. For Example: On . 
11th the Sun's Place is in the 2iſt 
Taurus; this, being brought to the Me idian, 
will ſhew the'Suri's Deelination immediately 
over tt to be I 8 Degrees, 
| Prob, | 


of 


i 0 407 the suv. 37 
„ IV. 'To find the Sen 8 Rienr ASCEN- 


ION. 


Bring t — Sun” 5 7 to the Meridian, and 
ſee what Point of the Equinoctial is interſect- 


ed by the Meridian; which, for the 11th of 


May, will be found to be the 47 40“ for 
mob Right Ayes roquired for that Day. 5 


Prob. v. To fond the Son's r 

* the Sun's Place to the eaſtern Part 
of the Horizon, and the Arch of the Hori- 
zon  betwixt it and the eaſtern Point is te 


Amplitude Ortive, North or South: Then 


turn the Globe about. till the Sun's Place is 


in the weſtern Horizon, then will its occa- - 


five Amplitude be equal to the Ortive, and 
of the fame Denomination. Thus, on the 
11th of May, the Sun will riſe with 300 of 
North Amplitude, and ſet as far from the 


| weſtern Point of the Horizon to the North. 


a Prob. VI. To find the True len the Sun 

RISES, or SETS, on any given Day. ; 
Rectify the Globe for the given Day, then 

turn the Globe till the Sun' 8. Place touches 


the eaſtern Part of the Horizon, and the In- 


dex of the Horary Circle will ſnew the Time 
of its riſing. "After that turn the Globe about 


till the Sun's Place comes into the weſtern 


Semi- circle of the Horizon, and the Index 
will ſhew the Time of its ſetting for the 
Feen N. 15 on the I Ith of May, the 

Sun 


3 8 The 72 the CxlESTIAL 8 


Sun will be ſeen to riſe about a Quarter 
before IV. der er che DJ Time arwrag | 
VIII. a 


Prob. vn. To „ fond ho Lasern of any 


given Day or NIGHT: 


This is immediately dedlucel Ron tho 
foregoing Problem; for ſince the Time be- 
tween riſing to the Meridian, and deſcending 
from thence to the Horizon, muſt be equal, 
therefore twice the Hour of ſetting will be 
the Length of the Day. Thus, on May 7, 


the Sun ſets at VII 4 5', the double of which 


Number is XV 30% the Length of the Day; 


the Length of the Night muſt then be of 


Courſe VII 30. Thus the Length of the 
longeſt and ſhorteſt Days may be found on 


the Globe, as alſo the 8 eee 


Declinations, &c. and, 7a bare Inſpe&tio 
tha 


of the Globe, it will e t the — 
Summer Day is equal to the longeſt Night in 


Winter, and, Vice Ve eſa, in e tothe | 
38 5 | | 8 T2540 L475 14, 


Prob. IX. 7 0 find the Sox's Obie Asen CEN= 


'SION. 1 | an 


Find the Place of the gun i in the Edliptio, 
«nd bring it to the eaſtern Horizon: then ob- 


ſerve the Degree of the Equinoctial in its In- 
terſection with the Horizon, which for che 


IIth of Ty; yu will find to be 219 gs! 7 
| : Preh 


in ProBLEMs of #he Sun. 39 
Prob X. To find the Aſcenfional Difference, 
or the Time the SUN riſes before or after Six. 
From the right Aſcenſion (found by Prob. 
IV.) ſubtract the obliq ue Aſcenſion, found 
by the laſt, and the — | is the Aſcen- 
Donal Difference 1 in Degrees. | 
| Thus for the — Rig ht Abend is 47 40 | 
1 rich of — Oblique Aſcenſion 2 40 


 Afcenfional Difference 2 6 00 


Prob. XI. T o Convert the De6ntns, Mi- 
nutes, and Seconds, of right ASCENSION in the 
EqQUINOCTIAL, into Hours, Seconds, and 


Minutes of TiME. 


This Problem, very u ulafil in Adidas. 


1 my, is moſt 3 ſolyd by the followin g 
Table: * 
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By which the Long) oftude” & 
Minutes, and =, ne | 


% in Degrees, 
may be reduced 


255 


to c Minutes, and om g 


Be 
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Ii PaontMs of the SUN; 41 
EXAMPLE. _ | 


I Aber Time will 49* 37 and 13" 0 the 
a Pa under the to 50 


16 & by 
4. 
e © 52 
aer 49 3 37 13 fe 18 28 52 
Thus the Afenfionai Difference, bling juſt | 
26% anſwers to 1 44, which is an Hour 


and 3 + before fix, agreeable to Problem WI. 


Prob. Xl. 7 6 convert Tres; into Nr 
or to tell what Number of Degrees, Minutes, 
and Seconds; ' + puſs under the Met: dian in a 


given Tim. 


The Soh en of this Prbblen is likewifs 
mol ealy by a Table, which \ we have there- 
fore hers inſerted WE: | 


Eraulz: 5 | | 
80 pee i be required to know har 


Number of Degrees, Minutes, and Seconds, 


of the EquinoQual, p paſs under the Meridian 
in 43> 18' 28” 52% the Quantities of Motion 
taken out of Boy Second Column, anſwering 
to the ſeveral Parts of Time in the firſt Co- 
lumn, being placed appoſitely, and added 
together as before, will give the Anſwer, 


49 37 13”. 
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4. TABLE. 
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in PROBLEMS of re Sun. 43 


3 10 28 52 Sum 49 37 13 
Prob. XII. T o find the Beginning and End 


4 of the Cre repuſculum, or "TWILIGHT, for _ 
given Day of the Year. | | 


In the Solution of this and the 8 
ing Problem, the Quadrant of Altitude will 
be neceſſary, which, therefore, muſt now 


be ſcrewed on to the Zenith Point, or ſo 
that the Fiducial Edge of the Nut may 


cut 51% 30“ of the ! Meridian, which is 
the Zenith of London, the Globe being 
ſuppoſed rectified for this Metropolis. 
hy is collected from man ' Obſervations 


that have been made by Aſtronomers, that 


the Sun, after its Deſcent below the Hori- 
zon, has its Rays refracted through, and 
enlightening the Atmoſphere near the Earth, 
till his Depreſſion be equal to about 18”, at 
the End of which Time' the Atmoſphere 
becomes wholly Dark, at leaſt what we call 
dark Night then begins; and the Time 
from ſuch ſetting, till his Depreſſion be 
189 below the Horizon, is called the Cre- 
puſculum, or Tuiligbht. But when the Sun 
is 489 below the Horizon, at any Time, 
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the Place in the Ecliptic Diametrically op- 
polite to the Sun, is, of Courſe, 18 above 
the Horizon: And therefore let us ſuppoſe - 
the Sun in the firſt Degree of Taurus, which, 
by the Calendar, you will ſee is on the 2 iſt 
of April. The Point of the Ecliptic oppo- 


ſite to this is the beginning of Scorpio : There- 


fore, when the Sun, in the firſt Scruple of 
Taurus, is below the Horizon in the Weſ⸗ 
tern Hemiſphere, the beginning of Scorpio 


will be 182 above the Eaſtern Horizon: 


Conſequently, if the Quadrant of Altitude, 
and the Globe be ſo moved together till 


the beginning of Scorpio coincides with the 


18 of the Quadrant, then will the Index 
Point to the Time when the Twilight ends 
on the 21ſt of April, which will de about 
25' after IX, and the Sun ſets that Day 
about VII, as will be found by Problem VI. 

Therefore the Length of the Morning and 
Evening en, will, on ae 1 be 


— 


Prob. XIII. To find the Arrrrov of the 
SUN on any given HouR of the Day, and 
Latitude of the Place. | 
Find the Sun's Place in the Ecliptic, 
bring it to the Meridian, and ſet the Hour 
Index to XII : Then move the Globe about 
till the Index points to the given Hour; 


and the Quadrant of Altitude heing ſcrewed 
o the Zenith, bring! it to lie over the Sun's. 


Place, 


% YP + S 


| _— added. to the 


in Phontams of the 80. 4 3 


Place, and the Number of Degrees upon 
the Quadrant, contained between the Sung 
Place and the Horizon, will be the Alti, 
tude ar 8 Thus, for Example; on the 
11th of M. * at IX in the Morning, the 
Sun's Altitu will be found near 42 De- 

SS. 
yu B. If the Place of the Sun be brought 
to the Meridian, it is then ſaid to Culminate ; ; 


and its Meridian Altitude for that, or any 


other Day, while it is in the ſix Northern 
Signs, will be evidently _ to its De- 

Elevation of the 
quator, or Complement of the Latitude. 


But, while the Sun is in the fix Winter Signs, 


the -Sun's Declination, deducted from the 


5 Co-latitude, will give his Meridian Alti rude. 


Prob. XIV. To find the Sox's AZIMUTH * 


for any given Hou of the Dar, and Lati- | 
lud of the Plate; © 


Rectify the Globe, and proceed as direc- 


| ted! in the laſt Problem: then the Angle, 


or Arch of the Horizon contained between 


the Meridian and Quadrant of Altitude, will 


be the Azimuth of the Sun at the North 


or South Part of Me Horizon, at the given 
Hour of the Day. | 


Prob. XV. To fd the SUN'S, ALTITUDE, : 


hen it Nen, 2 the GLoBt _ A 


Set 
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Set the Frame. of 10 Globe truly levels r 
| d turn the North Pole towards 1 957 Sun. 5 
| 5 gently. move the Fr rame, and 8 I 
d and down i in the Notches of f the = | 
g. Fa the Axis caſts no Shadow : Then 

the Arch of the Meridian, contained between : 
the Arch of the Horan, 4 18 the Sun 8 . 


tude. 


Prob, XVI, T find the 7 210 . Dax 
and the Sun's AZIMUTH, having Lane 
| of the Place, the Place of. he 8 un, ant 46 5 
Altitude known by Obſervation. by 73 
Rectify the Globe for the Latitude 1 
Place of the Sun, then move the Globe and | 
Quadrant. of Altitude fo. together, that the 
Sun's Place may cut the. given Degree of 
Altitude on the Quadrant: Then the Index 
will ſhew the Hour, and the- Quadrant will 
cut the Azimuth in the Horizon. Thus, 
at London, on the 11th o May, ſuppoſing. 
the Sun's Altitude be obſeryed in, the Egre- 
ndon to be 42, then will the Index point. 
to the Hour of IX, and the Sun's Azimuth, 
is about 6 35 from the South, 


MA . 
"IR, The Sun's -Aninnath-is eaſily A. Wa 
by any Quadrant having Sights and a Plumb- 
line, for, by holding the Quadrant toward 
the Sun, fo that its Rays, paſſing through a 
{mall Hole in one Sight, may fall exactly on 
che correſpondent Hole on the other, then 


will ; 


"T0 


„ — 


1 i ibn en of tbe Su 


will "Y 'Plitmb2ine cut the'De grees on the 
Limb öf the: Vadlant equal to the' Height 
2 the Sun, But the beſt and Mot 5 
V f To the Sun's Altitude, is by 


* } 
i 
1 
} i 
i 
{ 

| 


Hadleys Guudfant with an Arttricrar F 
Tay 5 85 a Copa And Atimith Citcle 
on a Pre dest, 0 or Stad. 
= e EVI. 7) fil the Fo EY — 
1 50 80 e for” any grven Latitude 
and B ay of 4 Month. 

Place the Frame of the Globe level, and 

he Meridian due North and South by t the 
Nerdle; then Ectify the Globe to the Lati- 

tude, and fix a Pin or Needle p per dendicu- 

tar to the ut face of the Globe, in the Place 

ef the Sün, WHich' bring to the Metickan, 

dach fix the Hor Index to XII: then turm 

e Globe Abont till the Pin caſt no ſhadow,. 
If, it will then be exactly under the Sun, 
5 tlie Inder will ſhew the Hour of the 


| Ul 
. | [ 
2 A » % 4 p * 


Prob XVIIL To ind ihe Mi v+t/v 7 

A155 Sun aud "Eur of the Day, from the LA- 

_ TITODE, | Place of "the SUN, and his Azr- 

MUTH given. 
Rectify the Globe for the Latitude, Place. : 
of the Sun, c. then place the Quadrant of 
Altitude to the given Azimuth in the Hori- 

zon, and move the Globe about till the 

Sun's Place comes upon. the Edge of the 


| Qua- 
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Quadrant, which will then ſhew. its Alti- 

tude, and the Index will point to the = 
Thus, ſuppoſe, at London en the 11th of 
May, 1 obſerve the Azimuth of the Sun in 
the Forenoon to be 63, from the South, 

then da placed — Quadravt of Alti 
tude to th 5 egree of the Horizon, and 
brought ugg Sun's Pls or- el ee 


e to the Edge of it, it 5 cut 
42 of the Quadrant 2 the Sun's Altitude, 


ud: the Index will point to IX o Clock. 


Prob. XIX. 75 0 fd the LaTITUDE 75 the 
Pract, from the given Declination and Me- 
ridian ALTITUDE of the Sun. 

Mark the Point of Declination upon = 

| Meridian, whether North or South, then 
Alide the Meridian up or down in the 

| Notches till the Point of Declination be ſo 
far diſtant from the Horizon, as is equal to 
the given Meridian Altitude : then will the 
Axis of the Earth, or Pole of the World 
Have its proper Height above the Horizon, 
and ſhew the true Latitude of the Place. 
The Reaſon of this Problem is very evi- 
dent, from the Note. of Problem XIII. 


Prob. XX. To o find the ANGLE which 4 


1 EcLIipT1c makes with the Hor1zon, for any 
Hour of 4 given Day and LATITUDE of 


the Nw. | 8 
Rectify 


„FFC. ĩ ES 2” 


i the Ves of the GONG. % 
7 the Globe for the Latitude, Sun's 8 


þ Place, and given Hour; then lay the 


drant of Altitude over the Pole of -the 


Ecliptic, and the Arch of the "<3 = 


contained between that Pole and the Ze- 


f nith, will ſhew the Number of Degsses in 


the Altitude of the Ecliptic, or Nonaægeſi- 


2 & © * 


mal Degree; Thus, on the I Ith of May at 
I in the Morning, che Pole of the Eelhtis | 


will be diſtant from the Zenith 44 Jm, 


which is equal to the Elevatiomof the r N 
tic above the Horizon at that Time. ER 


Prob. XXI. A Gund: the 3 or TO 
MUTH: of ' the NoNAGESIMAL Dzcrtx - of 


the Ecliptic, for any given. Farin Nena 


Time of the Day. BLN" 
Let eve 
the laſt Problem; then obſerve the Number 


of Degrees in the Arch of the Horizon, 


intercepted between the North Point and 


the Quadrant of Altitude, lying over the 


Pole of the Ecliptic; for that will be the 


hing be done as directed in 


wh 


Azimuth of the Nonagefinal Degree from 


the South Point of the Horizon. Thus, 
for the 11th of May, in the Latitude of 


| London, at IX in the Morning, it will be 
about 25 Dees | 


Prob. XXII. To find "os ls EY the 


Eerirrie, which is the NoNAGESIMAL 
H | DE- 


IS 


/ 
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Drekrr, for any given Time the Dax, 
and (oj Lon Airy Place. 25 R eee 
Hayin e che 1 of the Ne- 
Win the laſt Problem, brit 
the Quadrant Fe — to cut the South - 
Part of the Horizon in the ſame Number 
of Degrees, while the Hour-hand points at 
the given Time; then will the Edge of the 
nadrant interſect the Ecliptie in the Nona- 
ge Degree required, which for the 1 1th 
of May, at IX in the hangers. B at cave 
will be 226 fer df Saline e 5794.7 
1 B. In the ſix aſcending Si the 
efim amal Degree i is always to the Faſt of 
the Malen; but in the fix deſcending n 
it 1s to the Weſtward of i it. Note alſo, the 
Point called Medium Cæli, or Al- Mover, : 
is that Degree of the Ecliptie which” culmi- 
nates, or is in the Meridian; and therefore 
is always known by = goed "WIR ir this 3 
Example i is 29 e et. eee eee 


Prob. XXIII. T; 0 fad the "POTEN F 
the sud below the HoR1zoN, and the Azi- 
MUTH at any HouR in the Nie, for the” 
GIVEN TIME and LATITUDE of the Place. 

_ © Having rectified the Globe for the Lati- 
tude, Sun's Place, and Hour of the Night; 
take a Point in the Ecliptic exactly oppoſite 
to the Sun's given Place, and then' find the- 
Sun's Altitude and Azimuth for that Point, 
as directed 1 in Prob, XIII. and XIV. and theſe 


wil 


"6M 


or thy ves of the. Gropns: 2 


will be the Depreſſion and the Azimuth re- 
quired. Thus, for the 11th of May, the 
Sun being in the 20% of Taurus, — * turning 
the Globe about till the Index points at IX 
at Night, you will obſerve the oppoſite Point 
of the Ecliptic, which is the 20% of Scurpio, 
juſt as far above the Southern Horizon as the 
Sun's Place is depteſſed below the Northern 
Part: Then bringing the Quadrant of Altitude 
to lie over that Degree, you will obſerve its 
| Altitude on the Edge of the Quadrant to be 
19% 305 and its Azimuth 17 from the South; 
and ſuch is the Depreſſion of the Sun, and 
its Azimuth from ** wee, at Ä given 
TUG eval ht" x 
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The ver of the Cue GLoBz 42 the 
'  SoLUTION of PROBLEMS i the 
Moon. = 


HE he foregoing Feile are fich « as 
# T I relate to the Sun, whoſe Path being 
K conſtantly the fame in the Heavens, 
and the Motion of the Nodes of his Orbit not 
10 nſible in a few Years, therefore a Solution of 
Problems relative to this Luminary are of the 
moſt ſimple Kind, and admit of no Variation 


inalong Courſe of Tims: But _ 
2  . = 


Y f 
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with Reſpect 1 to the Moon, whoſe Orbit con- 
ſtantly varies its Poſition, and the Pl ace of its 
| Node always changing; we do not here ſpeak 
of its variable Inclination to the Ecliptic, as be- 
ing too nice an Affair in the Uſe of the Globe. 
Again; the Motion of the Moon being 
very irre lar and variable in every Part of i its 
Orbit, this, together with the Motion of the 
Orbit itſelf, makes it impoſſible to aſcertain 
Her Place by any conſtant Calendar, ſuch as 
we uſe for the Sun; but. her Place muſt be 
previouſly calculated for every Day in every 
Month, and that for every particular Year: 
Such Calculations diſpoſed in proper Tables, 
make what is called an Epbemeris of the 
Moon's Motion: but, even in this Epbemeris, 
her Place is only ſhewn at the Beginning of 
each Day, or XII o'Clock at Noon. If her 
Place be required for any other Time of the 
Day, that muſt be found by conſidering 
| What is the Quantity of her diurnal Motion, 
or the Space in the Ecliptic ſhe paſſes through 
for that Day. For this Purpoſe, there is 
likewiſe a proper Table inſerted in the ſame 
Epbemeris, to be applied to on theſe Occa- | 
fions. This Table is placed immediately 
before January in Parker's Epbeneris. And 
whereas there have been many Contrivances 
for repreſenting the variable Path, or Orbit 
of the Moon, Over the Surface of the Celeſ- 
tial Globe, and ſome of them both trouble- 
ſome and expenſive, 1 ſhall here deſcribe the 
2 Me- 


— 


in 1 of the. e 1 


5 Method which' I have always uſed myſelf, 

and think to be the moſt 8 eaſy, and 

demonſtrable of any, which is, by tying faſt 
a filken Line over the Surface of He Globe, 

exactly on the Ecliptic, Which may be re- 
moved towards the North, or South, juſt 

equal to the Latitude of the Lunar Orbit in 
the Heavens, and the Points of Interſection 

with the Ecliptic will be ſuch, as the Table 

in the n Signs for eher Day in the 

. Year 


| That Point of We or 3 of 
the Lunar Orbit, in which the Moon aſcends 
from the Southern to the Northern Part, is 
called the Aſcending Node, or, (according to 
the aſtrological Cant) the Dragon's' Head, 
and is diſtinguiſhed by this Character 8; and 
the other Node. or 3 8 Tail, is repre- 2 
ſented by the ſame Character inverted, thus 
g : But this laſt is not found in the Epbe- 
meris, as not being neceſſary; ; for the Place 
of one Node being given, the Place of the 
other is known, as being diametrically oppo- 
dite to it. EE: | 0 
- Becauſe an Epbemeris i is not in every one's 
Hands, and yet is very neceſſary for the Uſe 
of the Celeſtial Globe in its full Extent, it 
| will be proper here to inſert that Part of it 
which contains the Calculations in the Month 
of May, of the preſent Year 1762, and to 
demonſtrate the Neceſſity of its Uſe, in a 


Solution of the in Lunar Problems. 
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Prob. XXIV. To find. the Nopks of the - 
Moons Oxp1T for any given TIM... 
On the firſt Pa May 1702, in the ra. | 
ble of Geocentric! otions, is a ſmall Table, 
on the Top, containing the Motion of the 
Planets for every fixth Day; but in the laſt | 
Column of this Table, towards the Right- 
hand, are the N umbers which ſhew the 
Sign, Degree, and Minutes of the Place of 
the Node, Thus, for Inftance, on the 11th 
of May, 1762, the of the e 
Node will be found in "mu" '7 and, 


therefore, the deſcending Node n be in 
the ſame Degree and Minute of the * 


Sign Scorpio me . | | 


N B. You will find, "by this Table, e fac: 
the Motion of the Lunar Nodes is fo very 
flow as to alter but a few Minutes in a Month, 

it making one Revolution through | the Hy: 

ie in about 19 ere. 


Prob. XXV. To Lien 4 15 "WEE ps the” 
Moon 4ts Proper POSITION in the Heavens for 

any given TIME. | 
Having found the Node by the foregoing 
Problems, reckon from thence 9go0* each 
Way in the Ecliptic, where you muſt begin to 
| — or remove the Silken-Thread, or Line, 
(now lying on the Ecliptic) towards each 
of its Poles, keeping it, without any ee 
in the Points of the Nodes, by a gradual re- 
moving 


* 
t TO hs Pong 
* { 


2 PROBLEMS of the Moo. 5 
auß the Moon's Orbit from the Ecliptic 
will ſtop at her utmoſt Latitude, which 


8 Degrees; which points on either Side 
of the Ecliptic, are eaſily determined-by:the 


Parallels of Latitude which paſs through 


every Degree, to the extent of the Zodiac, 


on either Side the Ecliptic in all Mr. Senex's 
Globes. The Silk-hne, in this Poſition, 
will duely repreſent the Funar Orbit in the 


| Heavens for that Pay. 


L Prob. xXXVI To f Did Abe's Duni 
MorT1oN, in ble Freer for af. Sohn 
Dar. 

ind her Place he en Day at Nen 
in the ſecond Column of daily Geocentric 


"Motions, and ſubtract from it her Place on 
the preceding Day at Noon and the Diffe- 


rence will be the Space ſhe has deſcribed for 
that Day, and is the Quantity of the 


Diurnal Motion ſought. For Example, let 


her Diurnal Motion be a for * 11th 
of "_— 17 62. Li. 


On the I ich of May ber Place is W oe "by 


On the 10th of May 2.3 2, 45 
The Diurnal Motion ee 37 


| Now the Diurnal Motion of the Madn 
-_ variable from .1 1 46 when leaſt, to 


1516“ when greateſt, there 1 is a 7 Ta- 
70 ble 
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ble added (as I-haye ſaid before) at the or 
ginning of the Ephemerts, containing th 
Diurnal Motions from the leaſt to the Tx 
eſt, which differ only by 10 in 22 different 
Columns; of Courſe, upon the Top af one 
of theſe you will en de the Diurnal Mo- 
tion, juſt now found, prettynear ly 3 and the 
4 Hours being pl acedby the Side pf the Table, 
t will be eaſy from thence, to obſerve, what 
art of the Diurnal Motion df the Moon an- 
ber to any given Number of Hours. Thus, 
for the Diurnal Motion above found of 
12 37, you will find, on the Top of the 
6th Column, 129 36, and under it, againſt 
the 9, you will find 4 43; Which! Is her 
Motion in the an in ths n of « * for 
flat der. E ien ien 


Prob. XXVII. To find the Moon s 6 ppl = 
in the Ecliptic for. OTE Gun Havel of the | 

Ax. ” £ 
P Look in the ſecond Column of the large 
Table of the daily Geocentric. Motions, and 
you will find, oppoſite to the given Day:of 
the Month, the Moon's Place in the Anliptc 
for that Day at Noon; and, by the forego- 
ing Problem, find the Space ſhe has deſcri- 
-bed fince Noon to the given Moment of Time, 
Which, added to the former, will be her 
Place in the Ecliptic, as required for the p pre- 
ſent Moment; Thus on the 10th of May 
1555 Nerf at Noon 1 be found | in 1745 

| „ 


ö 7 
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5 8 of 5, and fince her Motion for that Day is 


2 12" 37 3. in nine Hours ſhe will have paſſed 
nt over 4 43, which added to her Place at 


* Noon, will give 22 28' of 4 for her Place 
"uf on the lch of Moy at IX at Night. 


4 * Probs XXV III. 9 0 find the Moon' 8 Pracz 
3 in her Ok BIT or any given Dax and Hour. 
* Having found het Place in the Ecliptic by 


the precedin g. Problem, you are. to obſerve, 

of chat through every Degree of the Ecliptic, | 

je perpentiicalar thereto, are drawn in the Zo- 

NR diac, Circles of Latitude : Then that Circle 

® which paſſes: through the Moon's Place in 

#38 the Ecliptic will interfect the Silken-line; 

and, thereby,  ſhew her true Place in that 

Artificial Orbit, which may be denoted by a 

. Piece of a Patch, cut in Form of a Creſcent; 

1 and placed under the ſaid Line, where we 

ſuppoſe it to remain during the Courſe of = 
theſe Problems, which will all have regard | | 


1 1 the 008 of May at IX o Clock at Night. [ 
x Prob. XXIX. To find the LaTiTUDE of the 
8 Moon for any given Dav and HouQ 


: Having found her Place in the Ecliptic; 
£ and alſo in her Orbit, the Arch of a Ckele 
| of Latitude between theſe two Points wilk 
be the Quantity of her Latitude ſought, and 
is eaſily ſeen in Degrees and Parts of a De- 
gree on the Zodiac of the Globe. Thus, for 


the roth of May, 1792: at Noon, her Lati- 
12 tude 
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| tude is 30 5%, the ſame-as you will obſerve im 
the third Column of Geocentric Motions. | 
© ITY the ay Day. 1 


VN. B. In the Column of Ladtudes yoir 
will ſee the Letter A, denoting the South: 
Latitude, and the Letter B denoting the 


| North Latitude; and by theſe ou will 2 


ſee when the Moon is in ei Tee 


e there ſhe has no Latitude at al. 


Prob. XXX. To nd the Moon's 8 
NATION e ow: Day or Hour. | © 
The Place in her Orbit being found, by 
Problem XXVHI, bring the Creſcent to the 
brazen' Meridian: Then the Arch of the. 
Meridian, contained between it and the 
Equinoctial, will be the Declination ſought, 
which, in the foregoing Example on the 
roth of _ at Noon, 17625 wy be about 

2 


Prob. XXXI To ial the Moon' 8 paare 
and leaſt MrRIDIAN ALTITuDES in any 
given LATITUDE; that of LONDON, for Ex- 
ample. — 

3 2 is evident, this can happen only when 
the aſcending Node of the Moon is in the 

vernal Equinox; for then her greateſt Meri- 

_ dian Altitude will be 5 greater than that of 

the Sun, and therefore about-67*: alſo her 

leaf t Meridian Altitude will be 3 leſs than 
_ 
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| that of the Sun, and therefore only 10: there 


will therefore be 57% Differenoe in the Meri- 
dian Altitude of the Moon; whereas, that 


| * Sun is but 47%. 


N. B. Wben the flins 8 Node is. 
in the autumnal Equinox, then will her 
Meridian Altitude differ by only 37% But this 
Phænomenon can ſeparately happen but once 
in the Revolution, or a Node, or once in the 

ce of nineteen Vears: And it will be a 

ſant Entertainment, to place the Silken 
line to croſs the Ecliptic in the Equinoctial 
Points alternately ; for then the Reaſon will 
more evidently appear, why you obſerve the 


Moon ſometimes within 23* of our Zenith, 


and at other times not more than 10 
above T Horizon, when ſhe is full 


South. 


Prob. XXXII To find the Time of the 
- Moon's RISING, SOUTHING, and SETTING, 
for any LATITUDE and Sauen Day of the 


YEAR. 


Firſt, rectify the Globe for has Latitude 


| of the Place, and find the Moon's Place in 
her Orbit at Noon, for the given Day, which 
bring to the brazen Meridian, and ſet the 


Hour Index at XII: Then bring her Place 
to the Eaſtern Part of the Horizon, and the 
Index will ſnew the Time of her Semi- diur- 
nal Arch, ſuppoſing the Moon were 3 

e er 


„% 


13 
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her Orbit; but as ſhe is not, the Quantity? 
of her Motion, during the Time of that 
Semi-diurnal Arch, muſt be found and ſub- 
tracted from her Place at Noon, in order to 
give her Place in her Orbit pretty nearly at 
rifing ; and the ſame Motion mult be added 
to her Place at Noon, in order to give her 
Place in her Orbit at ſetting; Thus, for 
Example: on the 1oth of May, 1762, at 
Tondon, the Moon's Place was found in 
* 189 of Sagittarius, which will give the Se- 
| mi. diurnal Arch about 4, in which Time 
the Motion of the Moon will be about 
2e; therefore her Place, at riſing, will be 
16 of that Sign, and her Place at n | 
about 200. | 
Secondly, find the Sun! s Place 405 the 
10th of May at Noon, bring it to the Meri- 
dian, and ſet the Hour Index to the upper 
XII: Then turn the Globe about till the 
162 of Sagittarius coincides with the Eaſtern 
Part of the Meridian; then will the Index 
Point to nearly Half an Hour after X at 
Night, which will be the Time of her riſing. 
Then bring the 18 of the ſame Sign to the 
Meridian, and the Index will point to II in 
the Morning for the Time of her Southing. 
Laſtly, the 20 of Sagittarius, being brought 
to the Weſtern Part of the Horizon, will 
ſhew the Time of her Jug about a + after 


V in the ae 
P rob. 


in 5 of the Moon.” 1 


«Prob. XXXIII. To find the AMPLITUDE, 
| Ain Ti, ALTITUDE, Ge. Se. of the 
aon for any given Da v, n, _ I 
 T1ITUDE gf. the PLACE. . + 
When the Place of the Moon in her 
Orbit is found for the given Day ahd Hour, 
and the Globe —— for the given Lati- 
tude, then the Amplitude, Azimuth, Alti- 
tude, Se. of the Moon will be found in the 
fame Manner as directed for thoſe of the Sun, 
wiz. by obſerving the Degrees of the Hori- 
20n in which the Moon riſes and ſets in the 


given Day; and by laying the Quadrant 7 


of Altitude (fixed in the Zenith) over the 

| Moon's Place, or Creſcent, when in any Po- 
ſition - above the Horizon, or elſe over the 

Point of the Moon's Orbit exactly N 
fa 1. hen t is ve below it. 


1 robs XX XIV. To a the Dramas 
of the HARvesT, or SHEPHERDS Moo 
What is uſually called the Harveſt Moon 
is the full Moon that happens when the Sun 
is near the autumnal Equinox, which every 

Night ſueceſſively riſes within a very ſhort 
Time of the Sus s ſetting, by which Means 
the Hemiſphere becomes almoſt conſtantly 
enlightened by one Luminary or the other: 
whence it happens, that the Nights become 
very lightſome and pleaſant; and, therefore, 
erh advantageous. for * People, Shep- 


herds, 


TT 
T3 

11 
4 
1 
111 
+ BY 
3} 
i} 
1 
it 
'\ 
"x 
* 


two opp 


. 


64 De De of the CAMLRSTIAL GLOBE 


herds, Hunters, &c. on which Account i * 


receives thoſe various lations. 180 

On the contrary, at t fite Time of 
the Year, or vernal Laus a conſiderable 
Time elapſes between the ſetting of the Sun 
and riſing of the: full Moon; thereby 
Honing the Nights to be dark even at the 


Time of a full Moon: The Reaſon of all 
which will very eaſily ap by only con- 
ſidering hong Ae gle which the 


Ecliptic makes with the Horizon at thoſe. 
lite Seaſons of the Vear: For in the 
Latitude of London, at the Time of the yer- 
nal Equinox, when the Sun is ſetting in the 
Weſtern Part of the Horizon,” the Ecliptic 


chen makes an Angle of 629 wich the Hoti- 
on; but when the Sun is in the autumnal. 


Equinox, and ſetting in the ſame Weſtern 
Part of the Horizon, the Ecliptic makes an 
Angle but of 15 with the. — 4 {All 
which is evident by 2 bare lah 27 © 


the oe only. 


Again, ceading W * 1 or 1c 


| Inclination of the "Ecliptic to the Horizon, 
Io a greater or leſs Degree of Motion of the = 


Globe about its Axis will be neceſſary to 


cauſe the ſame Arch of the Ecliptic to paſs 
through the Horizon; and, conſequentiy, 
che Time of its Paſſage will be greater, or 


leſs, in the ſame Proportion: But this will be 
beſt illuſtrated * an Example. 55 
There- 


; 
\ 


in ProBLEMs of the Moon, 65 
Therefore, ſuppoſe the Sun in the vernal- 
Equinox, and rectifying the Globe for the 
| Latitude of London, and Place of the Sun, 

bring the vernal Equinox, or Sun's Place to 
the Weſtern Edge of the Horizon, and the 
Hour Index will. point preciſely to VI; at 
which Time, we will alſo ſuppoſe the Moon 
to be in the Autumnel Equinox, and, conſe- 
quently, at Full, and rifing exactly at the” 
"Time of Sun-ſet. | | 
But on the following Day, the sun, hes 
ing advanced ſcarcely one Degree in the 
Ecliptic, will ſet again very nearly at the 
bas Tim #s babes! But the. Moon, will, 
at a mean Rate, in the Space of one Day, 
paſs over 130 in her Orbit; and therefore, 
when the Sun'ſets in the Evening after the 
Equinox, the Moon will be below the Hori- 
| Zon, and the Globe muſt be turned about 
till 130 of Libra comes up to the Edge 
of the Horizon, and then the Index will Point 
to 7* 16, the Time of the Moon's riſing; 
Which is an Hour and + after Sun: ſet for 
dark Night. The next day following, there 
will be 20 and 2, and fo on ſucceſſively, 
with an Increaſe of 1b. and + Dark-night 
each Evening reſpectively, at this Seaſon of 
the Year; all owing to the very 7 reat Angle 
which the Ecliptic makes with the Horizon 
at the Time of the Moon's riſing. W 
On the other Hand, ſuppoſe the Sun in the 


Autumnal Equinox, or beginning of Libra, 50 
. 
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the Moon oppoſite to it in the vernal 
Equinox, then the Globe (Rectified as. be- 
fore) being turned about till the Sun's 
Place akin to the Weſtern Edge of the 
Horizon, the Index will point to VI, for 
the time of his ſetting, and the riſing of 
the Full-moon on that Equinoctial Bom. 

On the following Day, the Sun will fet 
nearly at the ſame Time; but the Moon 


being advanced (in the 24 Hours) 130 in the 


Ecliptic, the Globe muſt be turned about 
till that Arch of the Ecliptic ſhall aſcend 
the Horizon, which Motion of the Globe 
will be very little, as the Ecliptic now makes 
| ſmall an Angle with the Horizon, as is 
evident by the Index which now. points to 
VII. 1% for the Time of the Moon's riſing 


on the ſecond Day, which is but about + of 
an Hour after Sun-ſet. The third Day, the 


Moon will riſe within + an Hour; on the 
_ 4th, within 4+ of an Hour, and 0 on; ſo 


that it will be near a Week before the N ights i 


will be an Hour without Illumination: and in 
greater Latitudes this Difference will be ſtill 
greater, as you will eaſily find by varying the 
_ Caſe, in the Practice of this celebrated Pro- 
blem, on the Globe. | 


Prob. XXXV. To find the Tamas 12 the 
VAR when the SUN and the Moon are ſube 
A t be Bauen. 


Were 


+5 PronLes of zhe Moon,” 5 
Were the Moon to deſcribe the ſame Path 
bn the Heavens with the Sun, or if ſhe al- 
ways moved in the Ecliptic, there would al- 
ways be a central and total Eclipſe of the 
Sun in every Conjunction, and a central 
Eclipſe of the Moon at every Oppoſition; 
and theſe Eelipſes weuls: alternately return 
every Fort EYES cad Tt: : 
But, as e U now v ſtands the 1 
Orbit not coinciding with the Eeliptic, but 
making an Angle 4 * therewith, there can 
be but two Points in ” this Ecliptic in which 
ſhe can ever be found in that Line; and as 
theſe two Points, or Nodes of the "Moon's 
Orbit are diametrically oppoſite . to | each 
other, there are but two Days in the Year 
when it is poſfible for the Sun and Moon to 
be both together in the ſame Point of the 
Ecliptic, and, Conſequently, that a central, 
or total Eclipſe of the Sun can happen. 
Now theſe two Days may be eaſily deter- 
mined by finding the Places of the Moon's 
Node for the given Year, by Prob. XXIV, and 
then, when the dun poſſeſſes that Degree of the 
Ecliptic, ſee what Days in the Month cor- 
reſponds thereto 1 in the Calendar, for they 
are the Times hs ork for a central Eclipſe 
of the Sun. 
Lhhus, for Inſtance : In the preſent Year, 
1562, the aſcending Node is in the 11, 34 
of S, and the deſcending Node in the ſame 
Number of Degrees of : By the 2 
- K 2 | 
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'Tobſerve, the Sun is in thoſe Points of the 
Ecliptic in May the 1 and November the 3d; 
hut on thofe-Days our Almanack mention no 
Eclipſes, the Reaſon of which is, that, when 
the Moon. paſſes her Nodes, the Sun is at 
ſome ſmall Diſtance from. them, and the 
Eclipſes of the Sun, in ſuch a Caſe, can be 
only partial. Thus, the Moon paſt the a- 
cending Node in the preſent Year on the 
24th of April, when the Sun was about 
60 diſtant from the Node, as is evident by 
the Epbemeris for the Month of April. The 
fame you will like wiſe obſerve. for theEclipfes 
in November, at the deſcending Node. 
By the Doctrine of Eclipſes it is found, that 
the Sun muſt be within 12% of the Node to 
ſuffer an Eclipſe in any Degree; and the 
Moon within 16, otherwiſe ſhe cannot enter 
the Earth's en Theſe Diftances are, 
therefore, called the Ecliptic- Limits ag folar 
and lunar N 25 | 3 


See this curious Part 85 eben ca 
plained at large in my Pbilgſophia Britannica; 
as alſo in the General MAGAZINE of 4 Aus 
and SCIENCES, £82 | 
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Problems, the ſignal and important Uſe of 
the Celeſtial, Globe will be no leſs conſpicu- 
ous than in the former, and muſt be very 


Means we. are always enabled to find how 
many, and what Planets are above the Hori- | 


are very quick, and even thoſe of the ſloweſt 
are very ſenſible in the Space of 12 Months, 
therefore it becomes — by previous , 


#4 % 159% L 
0 H A r. | 1 
E . 
& 4 6-3 . 


eee ron of ProBLEMs relative 
to the Various Pinerromgcms War erty 


 Piaxers. 5 n _ 


"relative. to 5 Sud and Moox, 
Ve come now to thoſe of the Pra- 
NETS. In the Solution of Planetary 


entertaining and advantageous, as by this 


20n, and conſequently the proper Subjects 
for our Inſpection and Obſervation at 
Siren Time of the Lear. 

But, as the Motion of ſome of the Planets 


9 


i 


.. 
- © Ip. -. 


{ 


will find 
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Calculation, to have their Places aſcertained 

Knee Dor Day in the Year, (in the ſame Man- 
ner as for the Moon) in an Ephemeris; and 
hence it is we find five ſeveral Columns fol- 
lowing that of the Moon's Latitude. in the 
Table of Geocentric Motions, appropriated: 
to the five Planets reſpectively, ſhewing the 
Sign, Degree, and Minute of the Ecliptic 

which each Planet poſſeſſes on the Noon of- 
every Day throughout the Year. This is evi- 
dentby InſpeRionof the Epbemeris, forthe May 
which: we gave in the foregoing, Chapter, 
(Page 45.) and is to be now conſulted for the 
Planets. 

The Inclinations of the Planetary Orbits, 
or the Angle they make with the Ecliptic, 
is, in general, {6 mall as not to be regarded, 

except only for Mercury; - and therefore the 
filken String, which was uſed for the Moon's 
Orbit, is 5 here neceſſary. The Problems, 
therefore, peculiar to the Planets are but 
very few, and their Solutions are as follow: 2 


Prob. XXXVI. To find the ries of 1 1 
given PLANET in 12 ECLIPTIC for a given 


TiME. 

Look for the given Month in, the Epbeme- 
Lis, and oppoſite to the given Day of the 
ach is the Planet's Place in the Ecliptic, 
in the Column proper to that Planet. Thus, 
for Example: On May gth, 1762, you 


Saturn's 


C 
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* 


1 | Saturn's Place at Rd © N 18 5 
Jupiters e e 
nes 16 46 
VJenuss 8 2 
Mercury's | . 


: Having Wand theſe Places, you ſtick 
Patches on the reſpective Points i in I The 5 p- 
tic, to denote them. 


Prob. XXXVII To find the Pace of a 

\ PLANET in its proper ORBIT, 

This Problem is inſerted for the Satisfac- 
tion of thoſe who have Mr. Senex's large 
Globes of 17 or 28 Inches Diameter; be- 
cauſe, in them the Inclination of the Plane- 
tary Orbits to the Ecliptic appear conſiderable, 
(as a Degree in the latter Globes is full a Quar- 
ter of an Inch, ) and that of Jupiter, which is 

the leaſtof all, is near 1 30': but Mercury's 
greateſt Latitude i is not much Jeſs than 72 oo' 
and therefore, on this large Globe, it might 
anſwer in ſome Caſes to have the: filken 
String repreſenting the Orbit of that Planet, 3 
as well as that of the Moon. « 

Having therefore found its Place in. the | 2 

Ecliptic, you will take out, of a ſmall Ta- 
ble, on the Top of the Page, the Numbers 

proper to the Planet for 2 Day of the 5 
Month, neareſt to that of the given Day: 5 
This 1 is the Planet $ Latitude, N orth c or South . 


AC- 


"I 


12 
3 
' 

3 21 
"7 / 
i1 


- 


72 The 9 fr the — Grow 


according as the Letters N. or S. ſtand 
abeve it. This Quantity of the Latitude is 
to be ſet off in the Circle of Latitude in the 
Planet's given Place, towards the North or 
South Pole of the Ecliptic, as the ſaid Letter 
Nor 8 directs, and that is the Planet's true 
Place in its Orbit. Thus, on the gth of 
May, 1762, I find the Latitude, in the Co- 
lumn for Saturn anſwering to che 2th Day, 
to be 2 16“ South, which, therefore, is 
nearly the ſame as the gth, and conſequent- 
ly gives the Planet's apparent Place in the 
5 e Part of his Orbit. On this Point, 
therefore, the Patch muſt be put. to repre- 
ſent the Planet's Place Ty on ys Surface 
of the Globe. | 


| . B. Tho the Gesceiek Latitudes of 
Sa and Jupiter are wen the fame as 
their real Latitude, that of Mercury 
will always be leſs, bake ſeldom more than 
4 30ʃ. On the Contrary , that of Venus and 
Mars will ſometimes nk exceed the.true 
Latitudes, as being at thoſe Times much | 
nearer to us than the Sun. 


| Prob. XXXVIIL To find FA "OY 2 
à given PLANET RISES, CULMINATES, 07 
SETS en a given Day of the Year, ard i in p 

given Latitude. | 
Rectify the Globe for the amd of the 
or wa bring the Sun s Place for the given 
"wy 
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Day to the Meridian, and ſet the Hour In- 
dex to the upper XII: Then, having found 
the Planet's Place, bring it to the Eaſtern 
Edge of the Horizon, and the Index. will 
point. cut the Time of its 
bring the ſaid Flace, or P * 
| cdl, the Index will then 
| 118 61 08;: being . 
Laſly, turn che ſaid Patch — the Wem 
Edge of the Horizon, and the Inder will 
Gord, Shaw? the Time of its ſetting. 
ple: On the gth of Mey, 1762; 
London, the Place of the Planet Jupiter 
was in We 24 48“: Then, re the 
Globe; - bring the ſaid Place to the Weſtern | 
Horizon, and. the Index will point tö III 
Hours 20, the Time of his riſing in the 
Morning: 5 Then, revolving the Globe till 
the aid Point comes to the Meridian, the | 
Index will ſhew the Time of its culmina 
ting to be 1 5 after X; and bringing the ſaid 
Place to the Weſtern Part of the Horizon, 
che Index will point to 15 after V. ne 
Time of the Planer's fitting. Mi, ee 
From all which it evidently 0 chat 
at that Time: Jupiter was not to be obſerved 
in the Evening, and but a very little Time in 
the Morning; for, as be roſe but about 
half an Hour before the Sun, neither his 
Altitude nor the Aurora would permit his 
being viewed to any Advantage. And thus 
this Problem repeated for each of the Pla- 
nets, will ſhew _ of them are, or are 


* \ a / 255 
; aha 7 
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got, in a Poſition . ſeen e 
Day of the Year. 0 

lers aubich are ABOVE the Hox1zon wt Sun 
Je, upon any given Davy and LATITUDE. 


Find the Sagt Place for the [given | Dis! 
II, ad elevate the Pole for the given La- 


2 . then bring the Place of the Sun to 
the Weſtern Semi- oircle of the Horizon, and 
obſerve What Signs are in that Parr of the 
Eclipti i above The icke, the your 
0 upon the Epbemeris for chat Month, 
will, at once, ſee what Planets poſ- 
wh any of thoſe elevated Sigus; for lch | 
Will he viſible, and-fit for Oo on the 
Night of that Dahhu ͤõ nn 
Thus, for Example: On the 9th of May 
the Sun being in 19 Oo of x, and in the 
Weſtern Horizon, the Signs in che Ecliptic 
will be Gemini, Cancer, Les, Vi ige; Libra, 
and Scorpio: But in the Epbemeris you will 
ſee only one of thoſe Signs poſſeſſed by a 
Planet, which is Mars, who is then in Ll : 

165 46 in the Eaſtern Hemiſphere. 

But then, two Signs more may be added | 
Fo; the Planets. that may ariſe before 
Midnight for that Day, which, added to the 
former, make eight; but no Planet is found 

in them; therefore Mars will be the wen g 
Planet to be ſeen that Night. | 
Prob. XL. To find when any of the three 
perior PLANETS will RISE af SUN-SET, in 
4 given Latitude, Rec- 


uin ates r EP ahiorh I nriain ce 
. 


Hf 


1 


1 the Globe for the Latitade,, 5 in 
the Epbemeris find the Planet's Place, which. 


bring to the Eaſtern Part of the Horizon, 


then the Point of the Ecliptic, exactly oppo- 
ſite to the Planet's Place, will be in the Weſs 


tern Part of the Horizon; and when the un 
comes to be in that Point, it will, of Eourley 
ſet when the Planet riſes on that Day; and 


in the Calendar it may be. ſeen, * the 


Sun poſſeſſes that Fart of the elne which | 
will be the. Time e 


But this 40 very eaſy. 10-be-obſerved in this 


| Ephemeris oni 4 5 taking Notice of that 
Iime of the ont when . 5 Sun and the 


Planet poſſeſs; two oppoſite Points in the 
Ecliptic ; for, in this Oppoſition, the Pla- 


net muſt rife when the ſun ſets . n 


Thus, for Example: On the 29th Day of 


| OfFober, 1762; the Sun and Jupiler will be 
in Conjunction, and conſequentiy the Pla- | 
net will riſe when the Sun ſets. 


But as to Venus and Mereary,” FE one is 


never ſcen to depart from the Sun more than 
47 o, and the other not more than about 


21% the Times of their riſing at Sun-ſet 


Vill be eaſy to obſerve, among the Tables of 
mutual Aſpects, on the n * 


of the Epbemeris. — 
Prob, XLI. To find tbe right Asehe | 
DecCLINATION, AMPLITUDE, AZIMUTH, 


_ ALTITupe, Hour of the NicnT, Ge. of 
any given PLANET, for a Day of 4 Month 


and Latitude you 
Ree- 


- 


L2 
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 ReQiify the Globe for the given Latitude 
and Day of the Month, then find the Pla- 
net's Place, as directed, and then the right 
Aſeenſſon, Declination,” Amplitude, Azi- 
math,” Aletude, Hour, Ge. are all found, 
as directed in the Problems for the Sun; there 
being no Difference in the'Procefs, no Repe- 
fition can be neceſſary. 0 
But leſt any of our Renderp ihoald have 
the:Curioſity of performing theſe Problems 
according to the preciſe” Truth, and would 
chaſe: to repreſent their Orbits by à filken 
String, or Thread, as was directed in the 
Caſe of the Moon, it will be neceſſary to 
give here the Place of the Nodes, and Incli- 
nation of the Orbit, ar” each particular Pla- 
net. as . S 1 24 e 1 


« þ ” my . 4 5 9 4 "eſe Pa 
_ WY 4 ' 44 PI, LEN "+4 ? 


The Place. 
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- SoLuTION of PROBLEMS: aſcertain» 
ing the PrLacrs, and viſible Mo- 
TIONS or Ouurrs of COMETS. 


CHHERE . Clas, or r Spe 
J cies: of Planets, which are called 
£ 'Comers. Theſe move round the. 
Bun in regular and ſtated Periods of 
Times in the ſame Manner, and from the 
ſame Cauſe as the reſt of the Planets do, 
that is, by a centripetal Force, every where 
decreaſing as the Squares of the Diſtances in- 
creaſe, which is the general Law of the 
whole planetary Syſtem : But this centripe- 
tal Force in the Comets, being compounded 
with the projectile Force, in a very different 
Ratio from that which is found in the Pla- 
.- nets, . cauſes their Orbits to be much more 
| Ecliptical than thoſe of the Planets, which 
are almoſt circular. 


But 


| 


8 * 
* nu” > — 
4 0 
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But whatever may be the Form of a Co- 
met's Orbit in Reality, their Geocentric Mo- 
tions, or the apparent Paths which they de- 
ſcribe in the Heavens among the fixed Stars, 
will always be circular, * and therefore may 

be ſhewn upon the Surface of a Celeſtial 
| Globe, as well as the Motions. and Places 
of any of the reſt of the Planets. - 

And to give the moſt ſigndl Inſtance of 
_ ths cometary Proxis' on the Clobs, 1 hall 
chuſe that Comet, for the Subject of theſe 
Problems, which made its Appearance at 
Boon in New. England in the Months of. 
OZober and November, 17 58, in its Return 
to the Sun; after which, it approached fo 
near the Sun as to ſet Fllixcalh, or to be 
loſt in its Beams for ſome Time, ſpent in 
paſſing the Peribelion. Then afterwards; 
emerging from the ſolar Rays, it appeared 
retrograde in its Courſe from the Sun towards 
the latter End of March, and ſo continued 
the whole Month of April and Part of May 
in the Weft Indies, particularly in Jamaica, 
whoſe Latitude rendered it viſible in thoſe 
Parts, when it was, for the greateſt Part of. 
the Time, inviſible to us, by Reaſon of its 
Southern Courſe through the Heavens. 

When two Obſervations can be made of a 
omen it will be e 1757 to _—_ its 

Courſe, 


— Thie the 8 may ſee demonſtrated in my new 
THEORY of the Cougrs. 
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Wall dirt; or mark it but upon the Surface of 

the Celeſtial Globe: Theſe, with r = 
to the above mentioned Comet, we have, 

and are fufficzent for our Purpoſe in reg 

to the Solution of Cometary Problems. - bs 

an Obſervation made at Jamarca on the 31 
of March, 1759, at V o Clock in the 
Morning, the Comets Altitude was found 
to be 22% 50 and its Azimuth 7 1% Soutü 
Eaſt. From hence we ſhall find its {Place on 
1 Surface of the: ode, 2 the bs 
Problem: N " 


"Pk. XIII. Db 2 elif the ron fir 
the Latitude of the Place of Obſervation in 
JAMAICA, Latitude 17 30' and | nes Day 
of the Month, viz. March zift. 
Elevate che North Pole to 1 7 30“ above 
the Horizon, then fix the Quadrant of Alti- 
tude to the ſame Degree in the Meridian, 
2 Zenith- point: A gain, the Sun's Place for 
the 31ſt 1 is in 10% 34 V, which 
11 to the Meridian, and ſet the Hour In- 
dex at XII, and the Globe is then rectified 
for the Place and Time of Obſervation. f 


Prob XIII. To detirteine the PLACE of 
a CoMErT on the Surface of the Celeftial Globe 


from its given ALTITUDE, AZIMUTH, 
Hour of the Dar, and rene of the 


2 
The 
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The Globe being rectified to the 
Latitude and Day of the Month, . 
about 8 till the Hour-Index 
points to the given Time, vg. Vo Clock in 
the Morning: Then 1 Quadrant of 
Altitude to interſect the Horizon in 715, the 
given. Azimuth in the South Eaſt Quarter. 2 
then, under 285 I given Altituc | 
you will find the Comets Place, where 7 
may put fall Patch t0-cepeeſent e. 


Prob. XILIV. 'T 0 alt. the. Las 
 LonciTupe, DECLINATION,. and right 5 
c ENSION of the ComgTs. 7 III 
In the Circles of Latitude captained 3 io +8 
: Zodiac, you will find the Latitude: of. the 
Comet to be about 43*.30' from the Ecliptic; 
the fame Circle of Latitude reduses its Place 
to the Ecliptie in 26 300 of , which is its 
Longitude fought, Then bring -the Come 
tary Patch to the brazen Meridian, and its, 
Declination will be ſheum to be 9e 15 
South. At the ſame Time right Aar. | 


ſion will be 2275 30s > - 85 : 5518 


Prob. XLV. To ou he Time 97 the . 
ME T's RISING, So THIN, SETTING; and 


AMPLITUDE for the Dav gf the Objeroation 


at JAMAICA. -- 
Bring the Place of the Comet into the 
Faſtern Semi-Circle of the Horizon, (the 


Globe being rectified as directed, ) the Index 
| will 


2 
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1 will point to INI in R 
Time of the Comets an with 10 = 
VCC 


2 f 
. a 


1 Papua; of * Court . BY 


at point to 1 Hours 155 -» which is the 
M 


The of its nifing in the 
maita, the Amp de 10 very Wr. 


the Squth, The Patch being brou is 5 
the Meridian, the Index e to IX o'Clock 


10' for the Time of culminating, ' or being 
South to them 
touch the Weſtern 


en Amplitude, of Cou 1 rays 


Prob. XI. VI. Hus hs ENS ; Place 1 


being given, to find the Time of its R1sING in 
the Horizon of London, „ on the 3 Day if 
March, 1759. 

For this urpoſe, you need only rectify 


the Globe for- the given Latitude of London, 
and bring the Cometary Patch to the Eaſ- 


tern Horizon, and the Index points to 8. 
Hours 45 for the Time of its riſing at 


London, with about 14 of South Amplitude: 


then turn the Patch to the Weſtern Harlan, 


and the Index por. to II Hours 2 55 the 


Time of its ſetting. 
N. B. From E it appears , "the Comet 


role ſoon enough that Morning to have been 
obſerved at London, had the Heavens been 


clear, and the Aſtronomers been before-hand 
apprized of ſuch a Phenomenon, ** 


M | Prob. 


orning at hs | 


Laſtly, bring the Patch to 
and the Inden 
© pier for the 


| 


— — ee — 
8 rern Cn 


— 
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Prob. XLVII. To determine another Place 
of the ſame Comer, from an OBSERVATION 
made at LONDON on the 6th. Do of May... 
Xin the Evening. : 

On the 6th Day of Mey, 1759, at. X at 
N ight, I very e obſerved the Place of 
the Comet, and aten . its Diſtance, with 
a Micrometer, from two fixed Stars marked 
and „ in the Conſtellation, called Hydra, 
and by an Azimuth Quadrant I found its Al- 
titude 16*, and its Azimuth 37 S. W. from 
whence i its Place on the Surface of the-Globe 
is exactly determined, as in Prob. XLIII; 
and having ſtuck a Patch thereon, you, will 
have the two Places of the Comet on the 
Surface of the Globe, for the two diſtant 
Days and Places of Obſervation, as required. 


Prob. XLVIII. From 0 given Places of 
a Comer, to aſſign its apparent PATH among 
the fixed Stars in the Heavens. _ 
The two Places of the Comet being deter- 
mined by the Obſervations on the 31ſt of 
March, 1758, and the'6th of May follow 
ing, and denoted by two Patches reſpectively, 
you muſt move the Globe up and down, in 
the Notches of the Horizon, till ſuch Time 
vou bring both the Patches to coincide with 
the Ha on: : Then will the Arch of the 
Horizon between the two Patches ſhew, up- 
on the Celeſtial Globe, the Traue. Fs 

01 


7 
* - 


© 7 1 . N 


"A 
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of the Comet in the Interval between che two 3 
| _ Obſervations, and by drawing of a Line Wich 


a black Lead Pencil along by the Frame of 

the Horizon, its Path on the Surface of the 

Globe will be delineated, as required. And 

here it may be obſerved, that its apparent 

Path” lay through the following [Southern 

33 Conſtel ations, z. the Tail of Capricorn, : 

| 5 '* Tail of Piſces Autralis, by the Head of 1 

. Lidlis, the Neck and Body of Pavo, through _ 

3 the N. eck of fpus, below Triangulum Au- 

| firale, above 'Maſea, by the Lowermoſt of | 
the Crofiers, acroſs the hind Legs and through | 

the Tail of Centaurus,” from 885 between ä 

the two Stars in the Back of the Hydra, be- 

fore mentioned; after this, it paſſes on to 

Sextans Urame, and then to the Edliptic 

near Cor Leonis; 2m after which, it * 


dilappeared⸗ 


Prob. whe: T 0 er the ure Ve. 
LOCITY. of a Comer, from two Places thereof 
being given by Ober vation. 

Let one Place be aſcertained near the be- 
ginning of its Appearance, and the other to- 2 
wards the End thereof; then bring theſe two 25 
Places to the Horizon, and count the Num- ; 
ber of Degrees interſected between them, 

which, being the Space apparently deſcribed in. 
a given Time, will be the Velocity required. 

7 in the Caſe of the ee ore | 3 
2 | Comet 3 


The eUſeof the derte, 


Con ty met. you fn the find, fl 


. 4 > 4 * { * | 1 ' 
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2 . 2 r, W 8 Pu 
mena 0 of the.ComeT; for | PE Cb Rl 
Bring the viſible the Com 


Nr 


incide with the * by 8 MY, 12 — 


d rawn. s and thea obſerve what 1 


'Z0n, , Which, i in the Cale the Þ oing 
8 "will be the 23% This leder 
the greateſt Latitude in mhichs the te was Path 
25 e viſible in 42 Nd 6 

as that, of. ſamaica: 


elevated more than, $9 fling] e 5 arizon, 

and the Comet viſible thro' the whale Linc 

of its Apparition. But rectifying the 

for the Latitude of London, the Path 'of labs 
{aid Comet will. be for the moſt Part inviſible, 

or below the Horizon; and therefore it 

_ not have been ſeen i is our e 


| Bae of the Path to the 1 it Tala appear 


in Fat Part 1 i ; will ;again: become viſible. 
After 
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[Afr tha Manner may the Problems * 
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The yrs " the. Celeſti al l in 
the SOLUTION of | PROBLEMS rela- 
tive to the fixed STARS, | ” 8 5 on 


STARS are concerned, nch. with 
-reſpett to * pos Age, we may 
lgonfider as feed,” fince their Motion 
is ſo exceedifig ſlow as not to be ſenſible in 
leſs than Half 2 Century: :> And their Places 
having been very carefully rectified by Mr. 
Senex but a few Years ago, as we in- 
tend not here a Philoſophical Diſcourſe on 
the Stars, ſhall only obſerve, that they 
are ranged into various Conſtellations on the 
Surface of the Celeſtial Globe, as artificial 
Helps for directing us how to know, and 
| where to find them in the Heavens. The 
Names of theſe Conſtellations are to be learnt 
by Inſpection of the Globe, where they a 
pear very plain; as alſo their F orms and Dif- 
you wil find the Stars 2 


different Degrees of Magnitude, as they ap- 
pear. to the Eye, the 8 eſt being called 
Stars of the firſt Magnitude; and upon the 
Globes you will ſee: 1 decreaſed to the 
th or 7th Magnitude. Whenever you are 


to perform any Problem of the Stars on the 


Globe, it is ſuppoſed that you have rectified 
the Globe for the Latitude of the Place, and 


for the Sun' s Place for the given Day at 


Noon, as in all the other Problems, and 
then che Proceſs dS be very r 99, and 
ſhort. Dh 


"Sits "Xt" To 0 10 the * ASCENSION 


| and DECLINATION of of any given STAR. 


Bring the given Star to the Meridian, and 
the Degree under which it lies is its Declina- 


tion; and the Point in which the Meridian inter- 
ſects the Equinoctial is its right Aſcenſion. For 


Inſtance, fet Ardturus be the given Star, 
this brought to the Meridian will be ſeen 
under the 20 20', which is therefore its 


Declination, North; and its right Aſcenſion 
is, at the ſame Time, ſhewn in the Equi- 
noctial to be 211 Again, 1 — In- 
ſtance may be Sirius, the Do g-/ar, which; 


brought to the Meridian, wil be ſeen under 


the 16 30', which is his Declination, South; 
and its right Aſcenſion 98 20" in the Equi- 
noctial S 

Prob. LII. 7 fad the Leh and 
LoxG1TUDs E: a Siber Star. 


Bring 


in Pact kg of the Maier 87 
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Bring the Pole of the Ecliptic to the Me- 

ridian, over which fix the Quadrant of Alti- 
tude, and, holding the Globe very 7 ſteady, 

move the Quadrant to lie over the — — Star, 
and it will cut that Degree in the Edge as 
will ſhew its Latitude from the Ecliptic, 
and in the Ecliptic the Quadrant will cut that 
Degree which is called its Place reduced to 
the Ecliptic, or Longitude, from the Begin- 
ning of Aries. Thus, with reſpect to Arc- 
turus, its Latitude from the Eclipric will 

be found 30? 30", and its Longitude in the 
Ecliptic about 20% 20' of. Libra. . This 
Problem regards either Pole, as the Stars are 

in the Northern or Southern e 


L reſpectively. 


Prob. LIIL. The rig ren Ay 55 
CLINATION of a Star bel, ven, to fin its 
Place on the Ark 5 88 5 | 

Turn the Globe till the Meridian cuts "Y 
Equine in the Degree of right Aſcenſion: 
Thus, for Exam —4 : ſuppoſe. you find in 
the Table the ri 955 Aſcenffon of Aldebaran 
to be 65? 300, ant its Declination to be 160 
North, then turn the Globe about till the 
Meridian” cuts the Equinòctial in 6 8 30, 
and under the 16 of the Meridian, on the 
Northern Part, you will obſerye the. Star 

Aldebaran, or the Bull $ * th 
Prob. 


5 . See the Table of ri ' Akerfan and Declination of the 
Stars at the End of this „ Chapter SOR | | 
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42 oy 3 a as * Problems 


_ 0 


for the ro Thus, let it be required to 


know at what Time the Plizdes (or Seven: 
fears, ) riſe, ſet,” Ce. in the Latitude of Lon- 
don, © on the I Ich of May. The Globe be- 


ing reftified: for the Latitude of London, and 
the Sun's Place for the given Day, turn the 
Globe about till you bring the Pleiades into 


the Eaſtern Semi- circle of the Horizon, and 
the Index will Point to 34 45 the Time of 
their riſing in the Morning. — Then 
bring the ſaid Cluſter of Stars to the Meri- 
dian, and the Index will point to about 
+ after XII for the Time of their culmina- 
ting, or being upon the Meridian. 


Laſtiy, bring them into the Weſtern Hori- 


zon, and the Index will point to VIII 400, 


which ſhews the Time of their ſetting in the 
Evening of that Day.— 


It will alſo ap- 
pear, on the Circle of the Horizon, that they 
tiſe with about 4000f Amplitude to the North, 


and ſet with the fame N from the 
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Prob LV. 75 find when a STAR RISES | 
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the Globe to the Latitude of the 


Place, 5 bring the given Star to the Eaſ. 
tern Part of e Horizon, then obſerve 


what Point of the Ecliptic riſes with it, and 


find the ſame Degree of the Ecliptic upon 
che Frame of the Horizon, a again! which is 


the -Day of the Month when the given Star 


riſes Coſmically. ———— Afterwards, bring 
the given Star to the Weſtern Edge of the 


Horizon, and obſerve what Degree of the 


. riſes in the Eaſtern Part, then the 


y of the Month in the Calendar, which 


tbe to that Degree, is the Time when 


the Star .ſets Coſmically. 


For Example: Memcar, in ** Whate' 
Mouth, riſes with the 119 of Gemini, in the 


Latitude of London, and therefore riſes Coſ- 
mically on the firſt Day of June. Again, 
by bringing the Star Mencar to the Weſtern 


Part of the Horizon, I find the 20% of Sagit- 
tarius riſing in the Eaſt, anſwering to which 
is the 24th Day of November, toe. Time on 


which that Stat ſets Colmically, * 
ob LVI. 75 find the Treas: . any 


STAR ll RISE or SET ACRONIEALLY, in a 


given Latitude. 
The Example will here be ſufficient * . 


Therefore, let Sirius, or the Dog-Star, be 
brought to the Eaſtern Edge of the Horizon, 


and 3 obſerve what Dives of the Eclip- 
Lee. is in the Weſtern Part of the Horizon, 
— 


Star riſes Acronically, or at Sun- ſet, and, 


| my Evening. 


a & Fan SKA Po 


IM F a BLEMS of ile 85888. 91 ' 
which you will ind to be the 18%-of Au. 


rius, againſt which the yth Day of Februa+ 


ry in the Calendar, — Deg- 


Fre jg wee! it begins to be viſible in 


ical. Etühg of the 
about bn he is 


; vg-Star, der rin | 


| ſetting in the Weſtern Horizon, and ſee 
what Degree of the Ecliptic is, at the ſame 


Time, ſetting with him, which you will find 


is about 235 of Tuurut; and therefore, about 


the 1 3th' of May, this Star ſets Acronically, 


or with the Sun, and conſequently is no lon- 
ger to be ſeen in the Evening. 


Hence it is plain, — of the 


Vest which intervene between the Acronical - 
riſing and ſetting of the Star, is the Space of 
Time in which that Star may be ſeen above 


the Horizon, of che eee Latitude, In an 
ee 28 


Prob. LVI. To ee 6h 12255 os. 


MINATES, Of Comes upon” the . 7411 with 
the SUN. 


Bring the given Star to the Meridian, way” 


_ obſerve what Degree of the Ecliptic comes 


upon the Meridian with it, and againſt that 


Degree is the Day of the Month, in the Ca- 


lendar, required. 


For Example: Let the given Star be Cor 
Hydra, which bring to the Meridian, and 
= you 


92 The Uſs 5 ease tons 
you will obſerve the 1 5 bf co interſected by 
the Meridian at the ſame Time; againſt 
which, in the Calendar, is the dth Day of 
Auguſt, which is the Day required, ben 

gat Star Culminates with = Sen, 1 

Prob. LVII. To find ane: 9 4 25 
Tear 0 a Star is A e eee : 
nig — t a, Fg WC 3. i 
Bring the given Star to colnculis. with 
the nocturnal . Part of the Meridian, and 
then obſerve: what Point of the Ecliptic is 
interſected by the diurnal Part of the Meri- 
dian, and the Day when the Sufi poſſeſſes 
that Part of the Feliptic, which you will 
ſee,” by the Calendar, is the Time required. 
5 Thus, for Example: the Star called Deneb 
in the Tip of the Great Bear's. . Tail, 
being brou au to the nocturnal Meridian, 
the Degree — the Ecliptic lying under the 
South Semi- circle of the Meridian, is the 
27 of Aries, againſt which is the 17th 
Day of April, tlie Day of the Month on 
which that Star will — on the Mandn at 
XII at Night. 


prob LVIII. Ti find the 8 As- 
CENSION of @ given Star, and thereby the 

Time of its being above the Horizon i ina given 
Latitude. 

This Problem is packets in the Man- 
ner _—_ — for the Sun, Moon, 


and 


a Peont.nus of the STARS, | 9 3 


* Planets:. 8 hus, for Aldabaran, rectify 
the Globe to the given Latitude, and you 
find its right Aſcenſion, by Prob. LIII, to 
be 65 300 3b bringing the Star to the 
Eaſtern Horizon, his oblique. Aſcenſion 
will appear to beg 1e 300: The aſcenſion- 
l Difference therefore i 18 240 which, con- 
x verted into Time, is E 3651 which, add- 
ed to 60, makes Ab LR. A the Time which 
that Star is above the Horizon in the 
| given Latitude ; 3 age , che Whole 


Time s LS 20 


Ay Prob. LIX. Ina given 1 Day of 
the Tear, and ; ook of the Night, to find 
_ 'the ALTITUDE and Azz TR of a given 
AFAR. e 
Rectify Globo to the given Latitude, 
2 Day of the Vear, then ſet the Hour In- 
dex to whe given Hour, and move the Qua- 
drant of Altitude to the given Star, its Azi- 
muth will then appear in the Horizon, and 
its Altitude on the Edg e of the Quadrant. * 
For Example: In thet Latitude of Lon- 
don, the cath of May, at XI O Clock at 
Night, I find the Altitude of Cor Leonis, 
or Lion's Heart, to be 26? 39; and its Azi- 
5 muth 76 30 from the South towards the 
: Weſt, or nearly Welt by South. : 


3 Prob. LX. thaw the pf dP Altitude 
Y of Star, to find the Hour "EG the Night 


94 The «Uſe of chanted GLoRRE 
in a given Day of the Tear, aud ing known | 


Latitude. Aba 6, 

| the Globe for the given Latitude 
and Day of the Year, then"turn' the Globe 
about in ſuch a Manner that the Star may 
be upon the Edge of the Quadrant in the 
given Degree of Altitude, then will the In- 
dex point to the Hour of the Night. This 
is but the Converſe of the former Problem, 
and therefore needs no Example. 


+ LET f Ss 
1 +. : 7} . 


Prob. LXI. From the — Elbow 2 x 
MinuTE of 4 STAR'S RISING, or SETTING 
n @ given Day, to M rhe LATITUDE -4 "my 
K A 
_ ReQiify the Globe to the es. Day, and 

turn it about till the Index points to the 
given Hour and Minute, keeping it 
ſteady, let the Brazen Meridian be moved 
up and down in the Notches of the Horizon 
till the given Star touches the ſame, then 
will the Degrees of the Meridian, interſected 
by the North Part of the Horizon, ſhew the 
Elevation of the Pole, and W N the 
Latitude of the Place. 
For Example: Suppoſe, on tke 11th of 
May at IV in the Morning, I obſerve the 
bright Star in Caput Meduſe rifing ; then by 
rectifying, and moving the Globe as above 
directed, the Latitude of the Place will be 
found w be 24 30 * 3 
Prob. 


> given Latitug 


in ProLeMs of the Sr Ans. 95 
Prob. LXII. From an Obſervation of two . 
known Stars bei upon the ſame Azimuth 


„ to fond. ous of the 
Night, _ 


220 Reify the Globe for the Latitude, and 
the Sun's Place on the given Day, then turn 
the Globe about in ſuch a Manner, and alſo 
the Quadrant till its Edge lies over both the 
given Stars preciſely, then will the Index 
va to the Hour of the Night. | 
Thus, for Example: on the 11th of 
, in the Latitude 51* vo, the two 
os called Lucida Lyre and Alcair will 
E + Paſt II in 
the Mating. fb, | 


Prob. IXI. Bun an — on of —_ 

known STAR8s having the fame ALTITUDE, 
to find the Houn of the NreuT.. 
Rectify the Globe to the given Latitude 
| ad Day of the Month, then move the Globe 
about ſo that the ſame Degree of the Qua- 
drant may cut both the given Stars, then 
will the Index point to the Hour of the 
Night. 

For Example : On the 11th of May, in 
Latitude 5 1* 300 the bright Star in Pegaſus's 
Wing, and that in the Head of Andromeda, 
will both of them have an equal Altitude 
at Half an Hour after III in the n, 


N. B. 


— 
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N. B. This and the foregoing Problems 
are uſeful when the Quantity c the  Azia 
muth, or the Altitude of the two Stars is not 
known; for, by a Plumb- line only, it may 
be known when any two Stars have the ſame 
Azimuth; and any Staff, &c. moved paral⸗ 
lel to the Horizon, will give the —_— Altitade | 
of two known Stars with Eaſe | 2 


| Prob. LXIV. From an Obfervation of p 
Rnown Star in the Meridian, and another in 
the Eaſt, or Weſt Part of the Horizon, to yu 
the Latitude of the Place. . 
Bring the Star that was chlervock in the 
Miridian to the Meridian of the Globe, and 
keep the Globe from moving round its 
Axis, then ſlide the Globe up and down in 
the Notches, till the other Star is brought to 
the Eaſt, or Weſt Part of the Horizon, and 
that Elevation of the Pole will ſbew the La- 
titude of the Place. 
Thus, for Example: When: Sin is vp⸗ 
on the Meridian, Arcturus will be upon the 
Eaſtern Part of the n in the W 


of 855 40 


Prob. LXV. From the eber urg Altitude 1 
tuo Stars on a given Azimuth, to A 
Latitude of the Place. 

Set the Quadrant' over both Stars of th 
ved Degrees of Altitude, and there 
| wy 


. 
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ka it from moving, then ſlide the Meri- 
dian up or down in the Notches till the 
Quadrant cuts the given Azimuth in the 
Horizon; then the Elevation of the Fele 
will be the Latitude require. 

For Example: Cor Hydrœ, and Nu | 
or the little Dog Stur, are both on the Azi- 
muth of 78* 4.5” South Eaſt, one with 5 of 
Altitude and the other with 3 555 in the La- 

nne of 36. „ 


Prob. Lx VI. . To fined the Gel, or Pa- 
rallel of perpetual Apparition, or Occulation 


. of a fd Star in a given Latitude. 


By rectifying of the Globe to the Latitude 
of the Place, and turning it round on its 
Axis, it will be immediately evident, that 
the Circle of perpetual Apparition is that 
Parallel of Declination which is equal to the 
Compliment of the given Latitude North- 
ward; and for the perpetual Occulation, 
it is the fame parallel South ward, that is to ſay, 
in other Words, all thoſe Stars whoſe Decli- 
nations exceed the Co-Latitude will always 
be viſible, or above the Horizon; and all 
thoſe in the oppoſite Hemiſphere, whoſe 
Declination exceeds the Co-Latitude, never 
riſe above the Horizon. 

For Inſtance : In'the Latitude of Raue 
$78 30“, whoſe Co-Latitude is 38 30', 
gives the Parallels defired ; for all thoſe 
Stars which are within this Circle, — 

O the 
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the North Pole, never deſcend below our 
Horizon; and all - thoſe Stars which are 

within the ſame Circle, about the South 

Pole, can never be ſeen in the Latitude of 
London, as "_w never aſcend above i its He. | 
rizon. 


Prob. LXVII. To JEN" the F ACE . of the 


HxAvrxs on the GLokR fer. a Eiuen Hour on 


any Day of the Year. SY 
Rectify the Globe to the given Latitade 
of the Place and Day of the Month, ſetting 
it due North and South by the Needle, then 
turn the Globe on its Axis till the Index 
points to the given Hour of the Night : 
Then all the upper Hemiſphere of the Globe 
will repreſent the viſible Face of the Hea- 
vens for that Time, by which it will be eaſi- 


ly ſeen what Conſtellations - and Stars of 


Note are then above our Horizon, and what 
Poſition they have with reſpect to the Points 

of the Compaſs. In this Caſe, ſuppoſing 

the Eye was placed in the Center of the 
_ Globe, and Holes were pierced through the 
Centers of the Stars on its Surface, the Eye 
would perceive through thoſe Holes the va- 


| _ rious correſponding Stars in the Fi irmament ; | 


and hence it would be eaſy to know the vari- 
ous Conſtellations at Sight, and to be able 
to call all the Stars by their Names. 

The Uſe of this Problem is moſt exten- 


five, as it acquaints us at any Time with 
the 


. 
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the apparent Face or State of the Heavens, 


and ſhews us when the Moon, or any of the 
Planets, may be- ſeen, or or fit for Exami- 
nation by. the Teleſcope. We can alſo from 
hence learn, when any of thoſe curious and 
wonderful Objects, called Nebulous STARS, 


may be ſeen, and which ſtrike the Mind of 


= Obſerver with Amazement, by preſent- 
ing to his View an indefinite Number of 
the ſmalleſt fixed Stars through the whole 


Pield of View in his Teleſcope ——From 
hence alſo, the Poſition of that very extra- 


ordinar Phenomenon called the Galaxia, 


or Milky-way, is at any Time known; and 


from ye thoſe filly and ſuperſtitious No- 
tions of its having Relation to the Wind, 


with other: aſtrological Fooleries, will in- 


tirely vaniſhi ———— This ſingle Problem, 
therefore, may be conſidered in its {elf as 
ſufficient to recommend the Uſe of the Ce- 


leſtial Globe, to every ſtudious and rational 
Mind, as the moſt neceſſary ann of 
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render its Us: 4 U niverſal far all 
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KT has bans 3 in * one. 'Va- 


riety of the moſt uſeful Problems, 


iratnent the. Celeſtial Globo js; 
bot it muſt, at the ſame Time, be conſidered, 
that as all the Stars have a ſlow progreſſive 


Motion from Weſt to Eaſt; at the Rate of 


one Degree of right Afcenifion in 72 Years, 
the Uſe of a Galeſlial Globe, as they are 
commonly made, cannot be ſo extenſive, as, 
in ſome Caſes, might be deſired : For, fince 
the Stars are continually moving out of their 
Places, we cannot repreſent the Face of the 
Heavens as they were many Ages paſt, 


Or as they will appear to thoſe who ſhall 


live in future Ages; and ſince the Celeſtial 


| dee is * of a Conſtruction that ſhall 
entirely 


my prevent this Deficiency. of it its Uſe, 
by rendering it fit to repreſent the true 
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State of Appęarance of the Heavens for any 
Age of the World indifferently, I thought 


proper here to recommend i it to the Ingenious 


and Inquiſitive in the Study of Aſtronomy, 
by 1 wing wherein this ve Conſtrudion, 


or Apparatus of this Celeſtial! Globe does 


conſiſt, and then to illuſtrate its Uſe by 


: . Proper per and adequate Examples. 


The late Mr. Sener, amongſt many To 


Improvements of the Globe, contrived by 
Means of two Braſs Arms ſcrewed upon the 


Poles of the Ecliptic at one End, and in the 


other (at the Diſtance of 230 30') there were 


fixed Pieces of Iron-wire to repreſent the 
two. Ends. of the Earth's Axis, or Poles of 


the World; "theſe were placed as uſual in 
proper Fg in the Brazen Meridian, and 


the Globe moveable upon, or about them, 
as in thoſe of the common Conſtruction : 
rom hence, it is eaſy to under- 
ſtand, - that, by looſening the Screws in 
the Pole of the Ecliptic, any Degree of 


an gular Motion about them might very 
eaſily be given to the Poles of the World, 
and conſequently that the ſaid Poles of the 
1 pi might ave any Poſition required 
| | reſpect to the Poles of the Ecliptic, 


and thereby the Colures might be con- 


© 6eived as moving through all the Points 
* hes the "A in giv Space of 25,920 


Years, 


” 
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Years, in which Period of Time all the dif- 
ferent Phaſes of the Heavens will return 
again, and ſucceed in the ſame Order per- 
petually; and that, in any particular Part 
of this Period, the Appearance of the Stars 
and the Seaſons of the Year will be very dif- 
ferent in the Heavens and in the Calendar, 
from what they will be at any other eu 

derable Diſtance of Time. 

But, to repreſent this Difference in is 
moſt natural and eaſy Manner, I havę found 
the following additional Parts of our Appara- 
tus to be neceſſary, and therefore have added 
them: (1) Two moveable equinoctial and 
ſolſtitial Colures. (2) A moveable equinnctial 

Circle. (3) A moveable 'Ecliptic ——Theſe 
are all ſo contedted together, that they re- 
preſent the Situation of thoſe imaginary Cir- 
cles in the Heavens for any Age of the World, 
and the Situations, or Places of the Stars and 

Conſtellations reſpectively thereto, hereby 
rendering the Celeſtial Globe of univerſal 
and perpetual Uſe, as we ſhall now proceed 
to illuſtrate in the Solution of the following 
uncommon Problems, which we make no 
doubt will afford equal Pleaſure and ergy 
ment to the young Aſtronomer, yy ONE 


Prob. LXVIII. Th reli 0 the Globe form any 

paſt Act of the World propoſed. 
We are here to obſerve, that the Latitude 

of the Place is not affected by this Motion _ 

| | | 2 
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the Poles of the World about the Poles of 
the Ecliptic, but continues the ſame in eve- 
ry Age: Therefore, to rectify the Globe for 
any given Age, you have no more to do than 
only to looſen the Screws on the Poles of the 


Ecliptic, and thereby give the Poles of the 


World ſo much Motion as is neceſſary for 
that Diſtance of Time, at the Rate of ane 
Degree in 72 Years; which being done, let 
the Braſs Arms be again ſcrewed faſt on the 
ecliptic Poles; then will all the Stars, with 
regard to the Colures, Ecliptic, and equi- 
noctial Lines, ac the ſame Poſition and 
Appearance as d in the given Age. 
For an agg," is ſaid, Pe 5 . 
the firſt conſiderable Aſtronomer, lived about 
2000 Vears ago; therefore, the Globe be- 
ing rectified for that Age, the Poles of the 
World muſt be moved forward about the 
Poles of the Ecliptic 27 30' and there fixed: 
: In Conſequence of this, the vernal equi- 
noctial Point, or Beginning of the Sign v 
Aries will be carried forward in the Ecliptic 
270 3o', by which Means the equinoctial 
Colure wil paſs very near to the bright Star 
in the Head of Aries, and there, Hipparchus 
tells us, it really was in his Time.——At 
this Time, therefore, it plainly appears by 
the Globe, that all the Conſtellations of the 
Zodiac were ſeen in the ſame Signs of the 
l which bear their Names; very diffe- 


rent 
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rent from the Poſition and Appearance of - 
thoſe Conſtellations in tho "6. ah Ae”, 


Prob. LXIX. To ſhew he Quantity: of- he | 
ee or retrograde Marion of the M 3 
noftial Points, from Act lo Ax. 

Rectify the Globe for diſtant given 
Age, then will the Degr Bas Al the E Fora 
contained between the © preſent equinoRtial 5 
Points and thoſe of the given Age, be the : 
Quantity of the Receſſion required. | 
Thus, for Example : In the Age of Ep 
parchus there are 27 30, by which the 
equinoctial Points have gon gon 1e backward thro” 
the Ecliptic, or ſo much are they at preſent 
diſtant from - the Poſition winds hag in 00 
T ime. OD | 


Prob. LAX. 25 Reef the Grove . fir. 
any propofed FUTURE AGE. | 
' "This is done by looſening the Spende in 

the Poles of the Ecliptic, and thereby giving 
the Poles of the World fo much of their re- 
trograde angular Motion as is required for the 
Age Fropokd, at the Rate of one Degree 

be» © De 

Thus, for Wa Let it pe required to 
: rectify the Globe for the People who ſhall 
live 6500 Years hence, which being one 
fourth Part of the whole Period, it is plain 
the Poles of the World muſt have retrograded 
through one fourth. of a Circle, or 7 
* en 


A * ww — — 
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en will the People of that Age obſerve the 


following Differences in the State of the Hea- 
vens from the Preſent, (1.) That the equinoc- 
tial Points will then be in the Beginning of Ca. 
pricorn, (2) The vernal equinoCtial Day will 
then happen upon the 2 ad of Derember, Which : 
is now our Midwinter Day. (3.) That the ets 
will all appear to have = a forward, 
changed their Longitude three whole ee or 
* in that Time. (4. ) The Conſtellations of 
Zodiac will be removed four Signs from 


| the Beginning of the Ecliptic, i. e. Aries will 


be in Leo, and ſo on. (5.) As the moyeable 
Line will then contain an An K 


with the preſent, ſo the Declination of 


Stars will be much altered thereby. (6.) 


For- thoſe that had none before, may now 
have a Declination of any Quantity leſs than 
5 =y "Many Stars will have changed 
| lination in that Time: Thus, in 
the preſent. Age, Cor Leonis has 14* Decli- 
nation N. in t Age its S. Declination will 
be greater. (8.) The Stars and Conſtella- 
tions which are always viſible to us, will, 
many of them, then riſe and ſet: Thus the 


Greater Bear, which at preſent goes not very 
near the Horizon, will, in that diſtant Age, 


be got almoſt wholly below it. (o.) Many 


Stars and Conſtellations which now rife and 


ſet, will then be conſtantly viſible, as Del> 
phinus, Vulpecula, Andromeda, &c. (10.) - 


| Stars which are at preſent inviſible, will then 


P become 
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become) viſible unto us. (11 The preſent 7 


(15 The Right Aſcenſion, Altitudes, and 
Azimuths will all undergo proportionable 


may be looked upon as ſo many particular 
Problems to be wrought on this new con- 
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Pole Star will then circulate round the North 
Pole f the World. (12.) A Point in the 


- Heavens between the Right-hand and Head 


of ens will then 'be — North Pole of the 
World. (13.) Many Stars viſible; in our 

Age, win be holly inviſible to them. -(14.) 
In that Age, very 3 Stars will riſe, cul- 
minate, and ſet — the Sun, to what do now. 


Changes, from ge a they ba have; in the oro 


W 
Theſe, a many ballet e 


ſtructed Celeſtial Globe alone: But when 


the Globe is rectified for any particular Age, 


the Problems are the ſame, as thoſe we have 
already ſpecified in the Uſe of the common 
Globe for the Preca Age; anch therefore, 


as the Reader can find no Difficulty in re- 
Bez them in that Caſe, we. have; fer 


revity Sake, _ Juſt mentioned them here. | 


Trab. LXXI. Ta "Gu the Dekane 85 the 
P in which any Perſon lived, from ge! 
Out ſervations recorded by bim. 
Having looſened the Screws on the poles 
of the Ecliptic, let ſuch a Motion be given 
to the Poles of the World, and to the ſeveral 


moveable Circles, as wil W 


? * 


rudern U nv verſal. 


ſent, this; -converted into Lime, allow 
one De to 72 Years: will Ne the 515 
tance Time required. 09 


For Example: ai Poet; delle un 
a thit, in hit Time 60 Days after the Sun had 


the Winter Solſtice, and was, of Courſe, 


in the Beginning of Piſcer, the Star Arffurus 


was rifing in the Eaſt at the Time of Sui ſet. 
Now, in order to qualify the Globs to ex- 


hibit the fime Phænomenon when the Sun 


- in that. Part of the Ecliptic, we muſt firſt 


the Globe for the Latitude of Ara 


in Greece; where \Hefiod lived, which was 


38 Nz and having: done this, the Poles of 


the World muſt be moved one Way and the 


other; about the Poles of the Ecliptic, till 


ſuch Time the Sun's Place (in the Beginning 


of Piſces) and the Star Arcturus ſhall be both 
at the fame Time in the Horizon, in winch 


Caſe let the Braſs Arm be faſtened, and then 


you will obſerve the Equinoctial Points to have 
been moved forward in the Eliptic to the 6 
of Taurus, or 36% This, therefore, is the 
Space in which they have receded fince He- 
fod's Time, which therefore muſt have been 
at the' Diſtance of 36 times 72, or 2592 _ 
Years from the preſent Time; which proves 


him n. with m King of Nan 
3 


and 


ee the given Obſor- 
vation upon Record; and hc A them faſt: 


Then find the Arch of the Ecliptic interſected 
between its-Poſition.at that Time and the pre⸗ 
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and Jonah the Pro according 0 our 
de Chronologers FAY. 15 = 
N. B. Hed farthertells hi chte t 
Time that Arcturus was riſing, the Dog Star, 
— the TY mW Orion, poſſeſſed the Mid- 
| on of the Heavens, and thus 
on the Globe rectiſied for his Age: 8. 
preſent Age, no ſuch Phænomena of thoſe Stars 
appear with the ſetting Sun in that Part of the 
Ecliptic. The ſame Problem may be performed 
for Rhee Qbſervations, recorded b che Fo- | 
ets and Philoſophers of antient Times, as 
Ovid, Virgil, Ptolemy, Gc. and thus the 
celeſtial Globe will be found moſt Ry 
uſeful in the Science of Chrondlogy. 
It may be proper here to mention, thas- 1 
| have by me the Copy of a very antique Globe, 
which was found in the Ruins of ancient 
Rome, and is now in the Muſeum of the 
Farnefian Palace, . reſerved as the moſt cu- 
rious Monument of Antiquity : It is about 
13 Inches in Diameter, and has upon it the 
various Conſtellations as they were depicted 
by the Ancients, and, amongſt them, thoſe 
of the Zodiac poſſeſſing ſeverally the Signs 
bearing their own Names; together with 
the Equinoctial Lines, Ecliptic, and Co- 
lures: The Equinoctial Colure 7 
through the right Horn and Foot o . 
not far from the Equinoctial Point, 
about 5, which ſhews that this Globe mig icht 
probably be made about 360 Years after the 
Colure 


4 


. Colure was in vor e e Point. But 
of che Colure on this an- 


— e Years ef be — 4 Birth 5 
Chriſt. Therefore, this Globe j is a Proof 
the Equinoctial Colure through 
t Star of Aries nearly 2200 Vears 

wle to what we obſerved before, 
with regard to the Time and Obſervations 

Hipparchus, „ nenh 1 
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the Rationale, or general Reaſon of 
the Proceſs in the Conſtruction of 
different Kinds of Dials, than to give an 
accurate and practical Method of delineating 

Dials univerſally. erſon totally unacquain- 
ted with the Nature and Uſe of the Globe 
1s wholly mechanical 1 | theſe Operations 3 
5 18. and i, 2 5 to ſucceed, 


he works h 
ich is 8 "Io oy can haves 


Er 7 Globe: in Dialling is rather to give 


Dials ind raticgal <td — the Lich 
of Reaſon to direct and elucidate all his me- 
. chanical Operations: For when his Globe 
is rectified, the whole Dial riſes before him 
to his View: — The Pole is elevated to 
its proper Height :!——The Hour- circles all 
appear in their natural Poſition ; — _ 

. 


5 5 | 

4 in Duiti sel „„ 

intel with the Horizon nd the wn ĩͤ  - 

_ gular Poſition of the Hour-lines, - with the b 

Meridian: The Poſition of the Gno- 1 
mon, and ſubſtyle in all declinir n a 

ſhewn to have that Poſition, nece a 

mong the Hour-lines of the Plane; which 


the Rules of Practice preſeribe: To ſuch 
a Perſon, therefore, every Thing muſt ＋ 
pear natural and eaſy. 


Hut ſince an horizontal Dial for e any Lats 8 | | 
tude is, of all others, —— and 1 
can be very accurately made even by ae. - 
Globe itſelf, without any other help; and - 8 
allo a diret# South, and and-Norgh Dial, for ne 
ſame Latitude, is made with equal Eaſe and 
Correctneſs, we ſhall therefore, in Confar- 
mity to our general Method, deliver theſe 
Conktrudtions in che alwi; Problems. 5 98 


rnb. LXXII. T confiruft an Hor1zoN- 
TAL Dral for. any given LamatOoll,; 5 
Nenne of the GTLokn alone. 1 
The Proceſs conſiſts in tlie Seis g Par- 
ticulars: (1) On a Piece of clean Paper, or 
Board, which: is deſigned for the Plane af 
the Dial, let a Circle be deſcribed, (as large 
as can be admitted) through the Center of 
which draw two lines, interſecting each 
other at right Angles; one of theſe will be 
the Meridian Line of North and South, and 
the other will repreſent the prime vertical of 


Eaſt and Weſt 


(2) Let 


ELESTIAL GLOBE 
(2) Let this Circle be divided into 4 


Times ninety Degrees, numbering each 
Way into 10, 20, 30, 40, Gc. from the 
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Weid ind Such Parte of e ideridian. Line 


Diameter of the Circle muſt be continued 


towards the Points of Eaſt and Weſt. - 

(3) Let the Globe be rectified and dle 
| ted to the Latitude of the given Place, as, 
ſuppoſe Lonpox 51 30, then will the Axis 
of the Globe have the ſame Elevation above 
the Horizon as the Gnomon, or Style of the 
Dial, muſt have above the Plane. 1Ereo 
Ip 4) Becauſe the fixed or drei Meridian 

of the Globe muſt neceſſarily repreſent the 
Hour-circle of XII; therefore the Meridian 


out to the Border of the Dial, (the Form 

of which is ſuppoſed to be a Parallelogram,) 
at the North Part of which you Place. the 
Hour Om 
- (5) Then if your Globe has Meridians 
drawn on its Surface throu h every 15% of 
the EquinoCtial, . (as on Senex's Celeſtial 
Globes they are,) then will thoſe Meridians 
repreſent the true Hour-circles of the Sphere, 
and will interſe& the Horizon, of the Globe 
in certain Points on each Side the Meridian, 
— which you muſt very carefully obſerve, and 
note down upon a Piece of TT; as in the 
* Table: „ 


(6) Then, 


PPP ⁵⁰ AAA Oo 


2 4 . Diaz TION ” 22g 
, | 5 5 Ng ow * jug KT, . 
(6) Then Jos g 2 Ruler 12 doo 2 
ben dn Center * the Cir- 1 8 Ny 


cle to. ach of thoſe Points, % cy 19 


5 3 * = - 
1 Lanes: 4 55 .36 . 


| each 8 mw ae 90. 0 : 
the prong 1 againſt them 


write the ſeveral Hours 3 Ws. | 
XI, X, IX, VIII, VII, VI, on the North- 
Weſt Quadrant, for the Morning Hours; 
and I, II, III. IV, V, VI, for the Hourgef 
the Afternoon 

N. B. It is bas old, that one of the | 
Meridjans on the Globe coincides preciſely 


with the graduated Edge of the brazen Me- 


ridian; then all the 'Houg-Circles, on each 
Side the Northern Part of the Meridian, in- 
wartet the Horizon at equal Diſtances from i it 


auth 
» (7) Then, e 1% all Latitudes 7 l 


gelt Paylexceeds XII Hours, there muſt be 


more than XII drawn upon an horizontal 
Dial. And, becauſe in the Latitude of Lon- 
don the longeſt Days do a little exceed XVI 
Hours, therefore the Hour- lines on ſuch 
horizontal L Dials, At at leaſt, be Sixteen: 3 
therefore, 

(8): Since 5 Hour-Circle of vn inter- 
ſects the Horizon at an equal Diſtance from 


the Eaſt Point, as does the Hour: Circle of 
's Ao. / Q | V, and 
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V, and the fame may be faid of the Hours 
5 V and VII in the Morning, on the Weſtern 
Part of the Horizon, it is Arberg a Ruler 
aid from the Hour of VI in the Morning 
thro the Center of the Circle, will give the 
oppoſite Hour-line for VII in the Evening 
on the Eaſtern Side of the Dial: in the ſame 
Manner, the Ruler laid from the Hour of 
VIII in the Morning will give the Hour of 
VIII in the er upon the Dial. On the 
contrary, the Evening Hour-lines of V and 
IV, continued thro the Center, will be the 
' Hour-lines of V and IV in the Morning: and 
chus all the Hour- lines | belonging: en a 
Dial are drawn. = 
(9) But ſuppoſing that the Globe you. uſe 
his not the Meridians drawn thro” n 15th - 
Degree of the EquinoGtal, you then 
as follows: Rectify the Globe tothe > | 
as before, and bring the Solſtitial Colure to 
the Brazen-Meridian, where, holding it ſtea- 
dy, ſet the Hour-Index to the lower XII; 
then move the Globe till the Index points 
to the Hour I, and the Colure will interſect 
the Horizon in 11* $51' from the Meridian: 
Then move the Globe till the Index points 
to the Hour II, and the Colure will interſect 
the Horizon in 24 19“ from the Meridian: 
And thus the Interſections for every Hour to 
VT will be found the fame as in the foregoing 
Table, by which all the Hour ines are 
drawn, as before directed. no As : 
1 2 (103 What- 


i} IK 7 ö D 4 ALLING; C3. 11 3 


— Geh Whatever Globe you wat Me- 
thod of the-Colure will de neeeſſary for find- 

ing the Points of Interſection in the Horizon 
proper to the Quartets of each Hour; for if 
you move the Globe fo. that the Index may 
point to the ſeveral Quarters of each. Hour; 
you will then ablerve the Degrees and. Mi- 


| the Horizon: Theſe are t be marie d in our 
Circle, and a Ruler laid from the Center thro 
each of them will divide each Hour into its 
proper Quarters, between the Hours of the 
Dial, nde Border of the Frame reſpective- 
. and thus is the Horizontal Dial com- 
pleted, with reſpect to the Hour-lines. 
Hop The next Thing to be done is, to 
give the Gnomon or Style its proper Height 
above the. Plane, which, is that of 51 300 
for Lomo. 
- (72) This Gnomon * be placed truly 
in the Meridian Line of the Dial, with its 
elevated Part towards the North, and muſt | 
be ſo fixed that it may riſe preciſely from the 
knitted. of the Dial, a then the Whale is 


Prob. LXXIII. To 0 tw. a ; dires Sourn | 
or Nox TR Di1ar, for any given Latitude, or 
Place, by the Grost only: 1 2 
18 Here you proceed by-reQiifying Glo 
to the Latitude of the Place; and fixing the 
2 of Altitude in the Zenith, you 


2 bring 
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bring it to interſect the Horizon in tlie true 
Feaſt Point, to reprefeht the prime Vertical. 

of Faſt and Weſt, 1 
| Plane of the Dial propoſel.. 
u. s this Plane inter ſects We ane us the | 
Meridian at right Angles, and ſtandb perpen- 
dicular on the Horizon, it — 1 erent, 
from a bare View of the Globe 
that the Axis of che Globe contains an — jo 
with this Plane; Which is * Com 
ment of that whiek it containes with the 1 
tion, and thefefbre is juſt equ — 
2 47 . the Place, which ber Londen, | 


1852 27118 

t is — eder, oBitos dee Plane bf the 
Diat paſſes thiou Ch the Center of the Globe, 
that the ſouthern 1 5 of its Avis is elevated 
to that Angle on the South. Side 


ide of this ver- 
tical Plane, and that on the North Side the 
l n Semi-akis is elevated to the lame 


54 7 - 


| : 1 + in Caſe of 4 direct Seth Diet for 
Linden, the Gnomon muſt be placed in the 
Meridian Line of the Plane exactly in its 
Center, and point downward preciſely to the 
South Pole, in an e of AT. 15. with 
| the Plane. 
; On the other Side off the Plane; "which is 
the North Dial, the Gnomon is elevated to 
the fame Height, and points directiy to to the 
North Pole, being placed in the Meridian 
Line, —_ exactly in a Plane. 
| """_ | 
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Moreover it is evident, by a * E 
tion of the Globe, that — Sun — 
4 South Side of this vertical Plane ber 


fore VI o Clock in the, Morning, becauſe it 


meets with the Hour eee VI exactly in 
the Horizon, and then only on the Equinoc+ 


tal Days: at all other Times of the Vear 
it will come on the Eaſtorn Side of the South 
Dial after VI, and the ſame may be ſaid with 
Regard to its: ſhining on this Plane after VI 
in the Evening. Therefore no more than 
XIII Hour lines need be drawn on this Plane, 
dit. ſix on each Side of the Meridian. 


Again, with reſpect to the North Side of 
this vertical Plane it is evident, the Sun is 


upon it from the Time that it riſes to the 
Time that it comes on this Vertical Plane 


on the longeſt Day. which is from + before 
IV to about ? an Hour after VII in the Morn- 


ing; and in the Evening from + an Hour be- 


ure V to about 1 Of an Hour after VIII: And 
_ conſequently there will be no Need of draw- 


ing more than- ten Hour-lines on a dire& 


North Dial in our Latitude, vig. five in the 
Meſt, and five on the Eaſtern ' Side; but 
none on the upper, or lower Fart of the 


Dial. 
Laſtly, by conſiderin g the Globe atten- 


tively it will appear, that the Metidians, or 
Hour Circles, fall in a ſimilar Manner upon 
this prime Vertical and borigontal Plane, 
and that, therefore, the Interſections made 


by 
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by them and the vertical Plane, are the fame 
with thoſe made between the fad Meridian 
ahd horizental Plane, when the Pole is ele- 
vated to no more than 387 30“ in our Lati- 
tude. Conſequently, by actually elevating 
the Pole to that Height, you will have the 
Points of Interſection given, through which 
the Points are to be drawn, as in the hori- 
zontal Dial before, and are - par arr" 
tained i in the enn eee 

: ER Then a Ruler bein 
m 20% | frok! the Center o 
1 o os Circle to the Points —.— 
| 9 28 of in the North-eaſt, and 
ih +456 North-w uadrants, and 
31 53 Lines dran quite thro, 

47 o8 will give the Poſition of 
66 42 the Heu- lines on both 

| 90 ; oo. Sides of the Plane at once, 

l thoſe from VI to VI be- 
ning to the South Dial, and the Hours 
from IV to VIII d , to dhe pores — | 


{ 


e 
+. 
AI 


ws the Dial. 


N. B. The 8 are hide dawn by 
Means of the Hour Index and ed 
before directed. 


Prob. LXXIV. To How 45 Hour Lines 
upon à direct South N Plane, by n 


Fc = 
2 Inis 
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This dort of Dials admit of: three Va- 
neties; ; for the Reclination from the Zenith, 
may be equal to, greater, or Ieſi than jay Diſ- 
tance of the Ne en ie, 5 


> Varia E: Suppoſe the Plane reclines to 
the Pole, or juſt 38 30' from the Zenith 
to the Latitude of PE then it is evident 


the Axis of the Earth can have no Elevation 
above the Plane, but muſt lie in the Plane 


itſelf and become the Meridian Line thereof. 
In order therefore to draw this Dial; on 
any Point N as a Center, deſcribe a Semi- 
end ABC, which divide into two Qua- 
drants, A B, and BC, by drawing the Line 
NB, which muſt be continued out to an in- 
definite Len gth, viz, to O, to repreſent the 
Hour Line .of XII upon the Dial Plane 
HKLM, whoſe Side H K touches the Se- 
| mi-cirele in the Point B; then divide each 
Quadrant A B and BC into fix equal Parts, 
through which Points of Diviſion lay a Ruler 
from the Center N, and draw ſtrait Lines to 
the Plahe of the Dial, and they will give 
the Points in the. Side H K, through which, 
if Lines be drawn parallel to bs Meridian 
Line NO, they will be the Hour Eines on 
the Dial Plate, as required, which muſt be 
numbered. as you ſee 1 in Fi ig. 2, of the Plato 

of Dial. 
Tuben, on the Meridian Lins of XII, you 
_ fix a Sails or Plate DFCE, whoſe 
Height 


N 
7 
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Height D F muſt be juſt equal to the Diſ- 
0 between the Hour Lines of XII and 


III, which is juſt equal to the Radius NB; 
for it is evident, the Line B K is only a Line 


of Tangents to the Radius N B, and there- 


fore the Diſtance of the Hour Lines III, 


or IX, ,,muſt be oqual to the Tangents 6f 


45 00. 
On this Dial there cannot be PUR) con- 


veniently more than nine Hour Lines, the 


Reaſon of which appears by Inſpection ; | 


as that of VII in the Morning and Vin the 


\ 


Afternoon would occaſion the Dial to be of a 


very great Length. The Hours and Quar- 


ters may be put into this Dial by ſubdividing 


the Arches of wy Ae into e A 
Quarters each. Gy 2g kB, 


N. B. This Dial i is called the Equinettial . 


Dial, as being peculiar to the People who 
live under the Line, or have no Latitude. 


| The Second bey is, has the Redlins- 
tion is leſs than the Diſtance of the Pole from 
the Zenith; fox Example: Suppoſe the 


South Plane reclines from — Zenith of Lon- 


don 187 zo, then is the South Pole elevated 
above this Plane 200 OO , and a Dial on ſuch 
a Plane is evidently no other than a South 


erect Dial in the Latitude of 70* oo), and 


therefore may be drawn as ns directed, 


Nn a direct South Dial. | STE 
The 
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The third Variety is, when the South | 
2} Plane reclines from the Zenith to a greater 
| Diſtance than the Pole; as for Example: : 
"| Suppolciit reclines'71* 30 from the Zenith 
- of 3 then will it be 20 below the 
5 North Pole, or the ſaid Pole will be elevated 
2 0C0 o above the Plane; therefore it will be 
. evidently” a Horizontal Dial in the Latitude 
of 20* O, and may be drawn as before di- 
rected 1 in the Problems for Horizontal Dials. 5 


Prob. LXXV. 7⁰ Sow the bun Lives 
th a direct Nerth reclining Plane, by Me cans 
of the GLOBE. 
This Problem alſo admits of three Va- 
rieties: 5 "BR" 
For (1. by this Redlination may be equal to 
that of the 'Equino#ial Circle; or, (2.) it 
may recline teſs; and, (3.) it may recline 
more from tlie Zenith of the given Place. 
In the firſt Variety it is evident, the Dial 
Plane coincides with the Equinoctial Line; 
conſequently, to draw a Dial on this Plane is 
no more than to deſcribe a Circle, and divide, 
the ſame into 24 equal Parts; then a Wire 
being fixed perpendicular to the Plane, in its 
Center, will then repreſent the Axis of the 
World, and become the true Stile of this 
Dinh $555 5% | 


N. B. This Dial, tis true, is a Polar Di- 
al; dot it is of * in every Latitude if it be 
R elevated 


i 
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elevated to the Equator, or to an Angle equal 
to the Co- Latitude, and placed due North and 
South: According to the Number of Hours 
that the Sun can ſhine upon. it, ſo many Hour- 
lines are to be drawn, the reſt being uſeleſs. 
In the ſecond Variety, the Reclination 
4 the Plane from the Zenith, being leſs 
than that of the Equinoctial, it is a North 
erect Dial in ſome Latitude, v. that 
which is equal to its Diſtance from the 
uator. Thus, for Example: Sup- 
poſe the Reclination from the Zenith of 
London were 21* .30\, then it is a direct 
North Dial in the Latitude of 30? O, which 
is the Diſtance between it and the Equa- 
tor; and therefore the Hour-lines are Wa 
as before directed for ſuch Dials. 
In the third Variety the Plane ee to a 
greater Diſtance than the Equator from the 
Zenith, in which Caſe it evidently becomes 
an Horizontal Plane in that Latitude which 
is the Complement of its Diſtance from the 
Equator. Thus, for Example: Suppoſe it 
reclines from the Zenith of London 71 30, 
then will that be 20* farther than the Equa- 
tor, and it becomes an Horizontal Plane in 
the Latitude of 70* o', for that is the Eleva- 
tion of the North Pole above the Plane, as is 
evident by rectißying the Globe to that Lati- 
lude, as may be done in every other Caſe of 
theſe reclining Dials, becauſe the Horizon 
* be * takes for the Reclining FI 
, 
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with reſpect to the Zenith of any particular 
Place, as Lonpon in our Examples: And 
this is mentioned once for all, to avoid fre- 


hope ann 


Prob. LXXVI 75 tarts te Hovs-LiNes | | 
on any erect: A Plane, by Means of the 
GLOBE. 

Firſt draw an. Horizontal Time, as D A B 
or the upper Part of the Dial Plane, and 
from the Center A deſcribe the Semi- circle 
D CB, vhich divide into two Quadrants 
DC and CB by a Perpendicular AC, which 
will repreſent the Meridian of the Plane, or 
Hour-line of XII, and then let each Qua- 
dirant he divided into go* o' reckoned each 
Way from the Point C. (See Fig. 3.. of Di- 

a eee 

T being done, rectify the Globe to the 
Latitude of the Place, vis. London, and 
ſcrew the Quadrant of Altitude to the Ze- 
nith, vig. 51 3o' ; then bring the Solſtitial 
Colure to coincide nicely with the Meridian, 
and ſet the Hour Index to XII: Laſtly, re- 
move the Quadrant of Altitude to ſuch a De- 
gree from the Eaſt or Weſt Points of the 
Horizon, towards the North, as is equal to 
- Fane! s Declination, Thus, for Exam 
ple: If the Plane declines 30“ o' to the 
Weſt, the Quadrant of Altitude muſt be 
fixed 30* o' from the Wort Point towards 


the North, 
2 „ 


® 
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This Preparation being made, turn the 
Globe to the Weſtward till 15 oo' of the 
Equator paſs under the Meridian, or the 
Hour Index points to I in the Afternoon ; 
then will the Colure interſe& the Edge of the 
Quadrant in a Point which ſhews the Number 
of Degrees, as will give the Diſtance of the 
Hour-line of I to be ſet off in the Qua- 
drant, from C towards B; then, by re- 
volving the Globe till the Index points to 
II, the Interſection of the Colure with: the 
Quadrant will give the Number of Degrees 5 
from the Meridian, which muſt be ſet off in 
the Circle from C towards B, for the Hour- 
line of II. And thus you proceed for the 
ſeveral Hour-lines for the Afternoon, as long 
as the Sun can ſhine on ſuch a Plane, which 
will not be much after VII. 

Then moving the Quadrant to the eaſtern 
Side of the Meridian, place it to 30 o' from 
the Eaſt Point towards the South, and; turn- 
ing the Globe Eaſtward, place the Index at 
XI, X, IX, Sc. Hours exactly, the Inter- 
ſection of the Colure with the Quadrant at 
thoſe reſpective Hours will be the Diſtances 
in Degrees and Minutes, to be ſet off from 
the Point C toward D in the Circle, by 
which thoſe Hour-lines, for the Forenoon, 

may be drawn fo far as they are required, 
which will be but to VIII in the Morning. 
| In ſuch Dials, the Stile ſtands not in the 

Meridian, or Hour-line of XII, but fome- 

| where 


from the Point E, where the Sub- ſtile croſſes 


7 ⁰·¹A So 
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where among the Hour - lines of the Aſter- 
noon in Weſt Decliners ; but vice verſa, in 
thoſe whoſe Declinatibn is Eaſt. - 

To find the Diſtance of the Sub- file, or 
Line in which the Style or Gnomon is to 
be placed, you turn the Globe about till the 
Colure interſects the Horizon at 30* o' from 
the Meridian, and there hold it faſt; then, 
as in this Caſe the Colure is at right Angles „ 
with the Vertical Circle, or Quadrant of Al- 
titude, it will repreſent the Meridian 'of  _ 
the Plane, and the braſs Meridian muſt 
be conſidered as the Sub-/ile of the 
Plane; therefore the Number of Degrees: 
that is contained in the Quadrant of Altitude 
between the Colure and the Zenith, which 
you will find to be 21* 40), is the Diſtance 

of the Sub- ſtile from the Meridian Line, Ac; 
which, therefore, ſet off in the Circle BC D 
from C to E, will give the Diſtance of the 
Sub-ſtile or Line AG from the Meridian of 
the Dial AC. 

Then, to-find the Height of the Pole, or 
Gnomon, above the Plane of the Dial, you 
count the Number of Degrees on the Colure 
between the Vertical Circle' and the Pole, 
which you will find to be 32*. 36'; therefore 


the Circle, ſet off 325 36 to H, through 
which Point draw AF for the Gnomon of 
the Dial: And thus is the Dial compleated. 
And aſter this Manner may any Dial be draun, 
declin- 
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declining a Number of Degrees towards 
the Faſt. - y 27 | 
But when the Dials decline juſt to the 205 

or Weſt Points, or when their Plane coin- 
cides with the Plane of the Meridian, then 
the Pole has no Elevation on ſuch a Plane, 
and the Axis of the World becomes now the 
Hour-line of VI; and the other Hour-lines 
are drawn by deſcribing a Semi-circle and 
. dividing it into 12 equal Parts, as before di- 
rected for Equinoctial Dials; and the Gno- 
mon, or Stile, is, in theſe, placed perpendi- 
eularly on the Hour- line of VI, as it is there 
on the Hour-line of XII; and the Height of 
the Stile is here equal to the Diſtance of the 
Hour-line of IX or III, from the Hour- line 
of VI, or to the Radius of the Circle: And 
thus are theſe dire#EasT and WEST DIALs 
conſtructed, in the ſame Manner with the 
Equinottial Dia ls. 

Il might next proceed to ſhew how Dials, 
both declining and reclining, may be made 
by the Globes: But as they are ſeldom re- 
nh and the Apparatus to the Globe for 
this Purpoſe will require an additional Semi- 
circle, it will ſcarcely be worth while to at · 
tempt it in this Way. However, by, Means 
of the Globes the Rationale even of this 
Sort of Dials will-be beſt of all explained and. 
comprehended, which will be a Matter of no 
great Difficulty, if what we have ſaid in re- 


gard to other Dials be but well underſtood, _ 
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= Xxx Titupes and LoNGITUDES. 
IN O**” . Bring the Degree and Minute of 
Th Longitude to the Meridian, and look for the 
given Latitude, whether North or South, on 
the faid Meridian, and juſt under it will be 


we Place required. For Example, let - 


* 


F 


n 


— 


8 


— 


F 


Ib; 
i 
| 
J f 


2 — 2 2. — os og * 
— — ̃ —— — IT = 7" - 0 . 
r ITE IG On a — — 


5 a — — ., PEI 
— - A — p 
4 — __ —— 2 TEE On 
— — — — - ” — — 0 
dry toes. —— 33 - 
— * — 


* = — — — 
— 


- _— — - 


bd 
11 

* 

i 

Y 

1 

1 

1 

. 


— 
* bY — ST — er ag — 
* 


128 TheUſeof the Terreſtrial Glonn 


Globe, obſerve the 


TIS \ * ; 
7 838 " 


be required to find Loxpon whoſe Longi- 
* is O, and Latitude 51* 30ʃ3 then ſup- 
poſing the firſt Meridian of Longitude, in 
the Table, to paſs through Londn, and uling 
Mr. Sener s Globe of 12 Inches Diameter, 
bring the Beginning or o' of Longitude, 
(Which you will find on the under Side of the 
Equator,) to the Meridian, and eactly under 
51 30'.on the Meridian, you will ſee the 
* of London on the Glo 

Again: Suppoſe, in the T able, you find 
"the Longi itu tude of Conſtantinople to be 28 5 555 
and the I. e 41 6'; then, bring 287 3 
of the Equator to the Meridian, and un- 


— - 


der 415 6' on-the North Part of the Me- 


ridian, you will obſerve the 57 of * | 
Zrnople on the Globe. 1 : 


Prob. IL Fr find the Lakin ak OY 
GITUDE. of any Place JIE; on the _—_— 
of the Globe, © 

Let the given Place be Clnlancitople 
then, turning the Globe about, bring that 
City to lie under the Meridian, and you will 
obſerve tlie Degree juſt. over it to be 41 4 a9 
N. Latitude: Then, without moving the 
on the under Side 
of the Equator cut by the Meridian, and you 
will find it to be 28" 55 
Again: Let che given Place be Port Royal 
in e 8 brin g to the brazen ln 


\ 


18% of North: 1 7 — 77 ee 
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ndian, ang n will find it to he under cho 


| Logo = 


WT 85 By & this » Problem the Differente of 
Latitude: and Difference of Lon gitude be- 


tween any two Places are given. Thus the 


Difference of Latitude between London and 
antinople'is 10* 24; and the Difference 


a of Longitude between Conſtantinople and Port 
ayer in Jamaica is found to be 105 58. 


Prob. II. 7» zul all theſe PLACES of the 


fa: LATITUDE and LONGITUDE with 290 


of any Kuen PLACE, > 1 
Bring the giyen Place to the Meridian, then 


all thoſe Places which lie under the Meridian 
have the fame Longitude with the given 
Place; and, turning the Globe on its Axis, 
you will obſerve all thoſe Places which paſs 
under the ſame Degree of the Meridian with 
the given Place, will have * ſame Latitude 


. 


Prob. W. To find the To * 
amy two Places on the Globe in Engliſh MiLEs. 
Bring one of thoſe Places to the Meridian, 
then, the other Place lies under the Meri- 
dian 415 the- Diſtance between them will 
eaſily appear in Degrees of the Meridian; but 
if the.other Place is not under the Meridian, 


| fix a Quadrant of Altitude over one Place 


= upon 


1 
41 4 3 ” R 
8 . 5 
i 3 
8 1 


| 
1 
1 


16 
N ; 
41% 
140 
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— 4 
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upon the Meridian, and then brin 
over the other given Place, and tl 
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it to lie 
e Diffe. ; 
rence between them, in N of a 


Circle, will be ſhewn on 


e Ed, 
Quadrant, which, multiplied by CEE Num 
ber 693, will give the Diſtance in Engliſh 
Miles: Thus. - Diſtance between London 
and Rome will be found to be about 13*, 
which reduced, will give 9034 Engh/b Miles, 


or 780 W n OP Wn) 60 to 
; a Degree. . 


8 
22 


Prob. V. Th fad all theſe Frackb that i are 


Sr nal Diftance from bon de 


Place, as Lotion, for Inſtance.” . 
Bring the given Place, or London, to the 
Meridian, and fix the Quadrant of Altitude 


preciſely over it, then turning the Quadrant 


about upon the Surface of the Globe, du 


will obſerve all thoſe Places ever which the 


ſame, or a given Degree of the Quadrant, 


_ Paſſes, and they will be all equidiſtant from 


Landon; for, by this Means, the Parallels of 
Equal Diſtance will be deſcribed from the 
Zenith to the Horizon. N 


Prob. vI. To find the Ae 0 8 
or the BEARING of any one Place from another 


8 as London, for Inftance. 


Rectify the Globe for the Latitude and 
Zenith of one of the given Places, viz. 


| 18 and 8 — TY of Altitude 


Over 


rar 5 tical Paont.tws. T3 x 


di 4 bring. the ſaid Quadrant to lie 7 
over the other gi iven Place, and it will ſhew, 
in the Hotizon, S ihe Point of the Compaſs. on 
which ãt bears from London; and the Angle, 
which is contained between the Quadrant of 
Altitude and the Meridian, is called the An- 


Places be London and Port Royal in. Jamaica; 
then, by recti the Globe for the City of 
Tondon, let the Juadrant of Altitude be laid 
upon Pert Rqyæi and it will eut the Horizon 
in the Weſtern Point very nearly, and there- 
by thews unt Port Ne, bears Weſt from 


But if the Globe be rectified for Port Roya a], 
and the Quadrant of Altitude be laid over 
the City of London, it will cut the Horizon 
in about 40.30 from the North Point Eaſt- 
Ward, which ſhews that Lonabn beats nearly 

 North-caſt from Port Royal, or the Angle of 
Poſition is ſent 30 from the North towards 
the Eaſt. 
Hence it appears, chat the geographical 
Bearing of Places is very different from a 
Bearing taken in a Nautical Senſe; for, with 
Navigators, if one Place A bears Weſt from 
another Place B, the Place B will bear Eaſt 
from the Place A: In order to which they 
muſt be both in the ſame Parallel. 

And again, if one Place A bears North- - 
Eaſt from another Place B, the fame Place B 
will bear South-weſt from the Place A, as 

8 2 5 * . 


ge of Pofition: Thus let the two given 
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both on the fame Rhumb or Curve, 
5 rn ere e under the fame 
Angle; but ee Caſes 2 | 
true in a Geogra as appears 
the two Places of London yah Oy by Oe in 
75 che above Problefs,-- : 5 n ee un e 
| prob vil. "When 3 i is Nh. FREY 
Place, to find what Hour of the TOP it is at 
any orber Place propoſed. 4 901.1 
Bring the given Place to the Meridian, 
and ſet the Hour-Index to the upper XII, 
chen turn the Globe about till the Place pro- 
poſed comes to the Meridian, and the Index 
will po int to the Hour required. 
Let the Example be fn London and Pekin 
in China : Then placing London under the 
Meridian, and the Index to XII, you revolve 
the Globe and bring the Cityof Pekintothe Me- 
ridian, when the Index al point to 40 after 
VII in the Evening, when it is Noon with us. 
But if the Place propoſed has Weſt Lon- 
gitude from London, as Jamaica, for In- 
ſtance: Then turn the Globe Eaſtward till 
Port Royal comes under the Meridian, and 
the Index will Point to about 45 after VI in 
the Morning, the Hour of the ON: m_ 
| them, when Noon with 3 


Prob. VIIL. 25 2 find all thoſe W wher 8 
. Noon at any given ] Tour of the Day, 
- at a ry PLACE.” L 
| | Bio ing. 


CFT Et OS" PS”; >< 


% ADDS. toe A * 


in Geoot heal Ni 1 34 
"0 Brin g the given Place to the Meridian, ſet 


| the Index to the given Hour, then turn the 

Globe about till the ſaid Index points to the 
upper XII: Then obſerve all thoſe Places 

which lie under the braſs 1 for to 
| Annen ab, Thus... 


* " 
* 


For Exempt «av Zinhhahu abs 


| Place; and let it be required to Gd all hoſe 
Places where it is Noon when it is: an Hour 
after VII in the Morning at London : Then 


proceeding: as above directed, you will find 
the braſs Meridian lie over Muſcovy in Afia 
and Part of the Mogul's Empire, in all which 


Places it is Noon at that Time. By the ſame 
| Method i it will be found, that when it is IV 


Clock in the Afternoon with us, it will be 


Noon at Matinico, Antigua, and other of 


the Windward Iflands; alſo at Louiſbourg in 


North America, and over all the Middle Part 
uf South AMerich. - 115 


Prob. IK. For. any GIVEN Hour 890 the D 


in the Place where you are, . fo find the rx 


of the Day in any other PLAck propoſed. 
Bring the Place where you are fo the Me- 


: ridian, and ſet the Index to the given Hour, 
| then turn the Globe till the Place propoſed 


comes to the Meridian, and the Index will 
thaw the Thee of he x there, as requi red. 


Tha S, 


Thus, for Example : When it is 1 
* 


Prob. 8 4. 1 cv R Houn af & given 
Pr Ack, to find all thoſe Pr AcES where it is 
am other givin Hou of be Da. 
Bring the giten Place to the M idian, 

and ſet the Index to the gwen Hour, — 
revolve. the Globe till the Index ptints to 
the other given Hour: Then all thoſt Places 
which E. under the Meridian have that 
Hour of the Day. e ee pe 
as to need no Example. | 36:60 77 el: 


Prob. XL To find all 456 Places. 70 ic 
the Son is VERTICAL for any given Day. 
| — bun't Plate 4 the gn B 
the idian, and obſerve the 5 
that it cuts: Then turn the Globe quite 
round, and all thoſe Places that paſs under 
ths famie Degtee of the Meridian are thoſe 
required, or to whom the Sun win "> deri | 
on OE. G 0 
Thus, ſor Example : On he ka 
May, when the Sun's Declination is 17 300, 
all thoſe People who live under that Parallel 
of North Latitude have the Sun in their 
Zenith that Day at Noon, who are the 


 Afſets, or ſhadowleſs: : Amongſt theſe x 


AN 


vill bad the ihc 8 Perm „ Ne 
Hiſpaniala, Jamaica, Sc, in the We 
Hemiſphere; the Midland Parts of Africa, 


the Southern Part of 'the Ag /s Empire, 


and the nen of 1 in the farcher 
| Indra. 349 i Sie 


Prob, XII. 7 wad Hon Day 7 9 the Year 
| the SUN ul be vertical in the Torrid Zone 0 
amy given PLACE. 

Bring the given Place to the 1 


turn the Globe round and obſerve the two 
Points of the Ecliptic which paſs under that 
Degree of the Meridian; Laſtly, ſee on the 
wooden Horizon on what Day of the Year 
the Sun is in thoſe Points of the 9 
for thoſe 5 Days required. 


For 8 le: Let the given Place he 
Jamaica, which bring to the Meridian, and 
obſerve the Degree under which it lies; 
then, reyolving the Globe, the two Points 
of the Ecliptic which paſſes under the ſame 
Degree of the Meridian will be the 20* of 
Taurus, and 10* of Leo, and therefore the 
two Days in which the Sun poſſeſſes thoſe 
two Degrees of the Ecliptic will be the gth 
of May and the ad of Auguſt, which will 
be the two Mid ſummer Days to the People 
of that Iſland. 


Prob. 


and mark the Degree exactly over it, then 


„ I. 70 fad. theſe Ptacke in the 
NO. 5 > Frigid Zox where the Sun begins 70 
ſhine conſlantiy, without ſetting, on any given 
Day between the vernal e and N - 
SUMMER. - © | 
Find the Sun's  Pach | in the Edliptis foe 
the given Day, bring it to the general Me- 
fidian, and obſerve the Degrees of Declina- 
tion; then all thoſe Places which are the 
7 fame Number of Degrees. diſtant from the 
DE os Pole are the Places WED be found. | 


——— ͤ—)—üů—— — 5 


— — — 
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Thus, for Example : On the MY of 
My th Sun's Declination is 17 30 which , 
ucted from go*, the Remainder is 72 
30“ : Therefore all thoſe Places whoſe La- 
titude is equal to 72* 30“ will have the 8un 
' in the Northern Part of the Horizon at XII 
o Clock at Night. The Reaſon of all 
- which is evident by a bare Inſpection of the 
Globe, Na as to the Latitude Fe: 3 6 


Prob. XIV. To find on le 3 the 
Son begins to ſhine conſtantly, without ſet- 
ting, in any given Place in the North Fri. 
gid ZoNE, and how long. © 

Rectify the Globe to the Latitude of the 
Place, and, turning it about, obſerve what 
Points of the Ecliptic between Aries and 
Cancer cut the N — Point of the Ho- 
rizon; then find, by the Calendar, (on the 


Horizon,) on What Days the Sun will enter 
e 1 thoſe 


1 


* the Midland Parts nf Now Fry 


whoſe Latitude is 74", 
* Globe about its Axis, 


and then turning 
you will fee the 


* of Taurus and the-ſame Degree of Leo 
bat hath: the North Point of -the Hori- 
zon; therefore, on the 4th of May the Sun 
begins to ſhine without ſetting, aha ſo con- 


tinues till the 8th of Auguſt following :- 


At the fame Time it appears, that in- this 
v wy Place, when the Sun has more than 
165 Of South Declination, it ceaſes to riſe 
above their Horizon, in the Winter Half of 
their Year, yr Ones Th as Jong . 


Be. 


— 


{ 


Prob XV. To Fad the Rete or - Part of 


C the'SURFAcE of the Terraqueous' Gronx, over 


- which-the'Sun is vertical on any given Dar, 


5 Houn, und MINUTE. 


8 the Sun's: Place and Declination for 


7 It 


n Moment of Time: Then find 
b. VIII.) thoſe Places which have 


94 Sun on the Meridian at that Time; 
and, among them, that which paſſes under 
the given Degree of Declination is the Place 


then'1 18. 


> * 
> 1 


deſired, or that i in "whoſe Zenith * Sun 


Eo - = 


þ He Terte ciel oor 


Nat 1 On the 10th of 
o Clock in the Morning, jg 
Sun's Declination be 17 30, then; pro- 
ceeding as above directed, we ſhall find it 
to be Noon in all thoſe Places from the 
Middle of Neva. Zembla to the Middle 
the Southern Part of the Perfian: Emp e 
and, amongſt them, that Part which is ex- 
actly under the Degree of the Sun's Declina 
pe mg is a Point 05 the Arabian Sea, over 
which the Sun is vertical at the ern Time. 


| Prob. XVI. To fond, 1 any given Day 
and Hour, thoſe PLAcks wherein the Sun is 
then _ riſing or ſetting, or on the Meridian; 
45 thoſe Places which are enli e and 
thoſe which are not. 

Find the Place to 229 the Sun is ver- 
tical at the given Time, and bring the ſame _ 
to the Meridian, and [elevate the Pole to 
the Latitude of the Place, then all thoſe 
Places which are in the Weſtern Semi-cir- 
cle of the Horizon have the Sun riſing ; ; 
and thoſe in the Eaſtern Semi- circle ſee it 

ſetting : And to thoſe under the Meridian it 
is Noon. Laſtly, all Places above the Hori- 

2on are enlightened, and all below are in 
Darkneſs, or N gat. 


Thus, for Example: Let the Place be 
that Part of the Arabian Sea which was 
ow in the laſt Problem, to which the Sun 

= 


in /Dogupiiat? —— 529 


is vertical on the roth of May at VIII in 
the Morning, and having rectified the Globe 
for that Place, (which is always equal to 
the Sun's Declination,) bring the faid Place 
to the Meridian, and there let the Globe 


reſt: Then it is evident, that all thoſe 


Places that lie under the Meridian have 
their Noon Day: Then all thoſe Parts of 
the Earth, lying under the Weſtern Semi- 
circle of the Hori zon, will ſee the Sun 
_ riſing, as they are all of them at go? diſtance 
from it; and the Motion of the Globe carry- 

them towards the Sun, he will appear to 
4 radually above their Horizon. oy 
ons hr thoſe Parts of the Globe 


— the Eaſtern Semi- circle of the Hori- 


zon, being alſo every where go? diſtant from 


the Sun, will ſee him ſetting, being carried 


by the Motion of the Globe out of the en- 
9 ghtened, into the dark, or nether Heriſ- 


pm 
ebe XVII. e Day and Bier of an 


ECcL1PsE of the SUN or Moon, or TRANSIT 
of the PLaneTs or other Phanomenon in the 
Heavens being given, to find all thoſe Places on 
the Surface of the Globe, where tbe Beginnin g. 
Middle, or End thereof will be vifible. | 
Find the Place to which the Sun 1s verti- 
cal at the given Inſtant, at the Beginning, 
Middle, or End of the Tranſit or Eclipſe : 


Then wil thoſe Phaſes be viſible at all thoſe 
* 0 
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Places Which are aboye the e at N 

Inſtants of Time. 
plify this curious Problem 


We ſhall exam 
by: the late moſt remarkable TRANSIT "of 
Venus over the Sun, vis, on the bth of June, 
n. it + 
he nen uf this TraxuT was 
about g after II o'Clock in the Morning, 
the Place of the Sun i in 155 300 of Gemini, 
and its Declination 22. Then rectify the 
Globe to a Latitude equal to the Sun's 
Doclination, viz. 22*; ben the given Place 
of Obfervation, London, Pr Inf Inſtance, to 
the Meridian; and place the Hour Index 8 
5 after II Þn the Morning: Then turn the 
| Globe about till the Index points to XII at 
Noon, and the Place under the 22* of the 
Meridian will be that to which the Sun 
is vertical at the Time that the Planet Yenus 
appears to touch his Eaſtern Limb; and 
therefore all that Hemiſphere which is illu- | 
minated by the Sun, or kane the Horizon, 
will ſhew thoſe Places of the Earth where 
the Beginning of the Tranſit is viſible. Thus 
the People in all thoſe Parts which lie under 
the Meridian will fee the Beginning of the 
Tranſit juſt at Noon : All thoſe Places which 
lie in the Weſtern Part of the Horizon will 
fee the Beginning of the Tranſit at Sun- 
rifing:— -And thoſe Parts of the Earth 
which lie under the Eaſtern Semi-citcle of 
the * ſee the * at Sun-ſet. 
| — rom 


— 
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Wr whence it appears, that the Beginning 


of the Tranſit was ſeen in the Forenoon by 


the vaſt Continent of Alfa, a ſmall Part of - 
Arabia in Africa, and the North-Eaſt Parts 


of Europe ; but not in Great- Britain. 


The Mipprx of the TRANSIT happening 


at about + an Hour after V in the Morning, 
the City of London muſt be brought to 


3 and the Index placed to + after 


V; then turn the Globe about till the Index 
points to the upper XII, and there let it reſt. 
he Part of the Earth's Surface which | 
is now under the 22* of the Meridian, viz. 
a Part of the Indies, Eaſtward of Bengall, 


will then obſerve the Sun in their Zenith; 


and all the Parts of the World which lie 
under the diurnal Meridian are thoſe which 
ſee the Middle of the Tranſit at Noon ;— 
Thoſe in the Weſtern Part of the Horizon 


view it at Sun-riſing, and thoſe in the Eaſ- 


tern Part at Sun-ſet.——From whence it 


appears, that all Europe, almoſt all Africa, 
and Half the Continent of Alia faw the 


Middle of the Tranſit in the F orenoon, and 


the Eaſtern Part of je viewed it in the 


Afternoon. 
' Laſtly, for the 550 of the Trans bring 


Londen to the Meridian, and ſet the Hour 
Index to 200 after VIII, and turn the Globe 
till it points to XII: Then will nearly the 


Middle Part of the Red Sea be that to 


which the Sun is * at the 275 of 


Venues 


of North and South America: 
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Venus, and all the Parts lying under the Me- 
ridian will ſee her go off from the Sun's 
Diſk at Noon. In the Weſtern Parts 
of the Horizon, the Countries appear where 
the Tranſit is ſeen to end at Sun-rifing,— 
Theſe are a few of the moſt Eaſterly Parts 
-The 


Countries lying under the Eaſtern Semi- 


circle ſee the End of the Tranſit at Sun- 
ſet: All Africa and Europe obſerved 
this Phaſes in the Forenoon, and all. Afia in 


the Afternoon. Upon the whole it a- 


rs, that this extraordinary Phænomenon 
was almoſt wholly inviſible to the Continent 
of America; but it will be their Turn to 
have their Curioſity ſatisfied, in this Reſpect, 
by the next Tranſit of the ſame — 
which will happen in the Vear 1769, and 
which will be as little ſeen and obſerved by 
us. After the ſame Manner, it may be 
ſhewn where the Beginning, Middle, or 
End of any . hes will be mand or 


not ſo. 


Prob. XVIII. To fad in ker LATITUDE 
the longeſt Day is of a given Length. 

Bring the ſolſtitial Points to the Meri- 
dian, and ſet the Index to XII at Noon, 
then turn the Globe Weſtward till the Index 
points at Half the Number -of Hours given, 
which being done keep the Globe from 


furivng round its Axis, and ſlide the Meri- 
dian 


in „ Geographical PROBLEMS. I43 


a up or down in the Notches till the 
ſolſtitial Point comes to the Horizon: Then 
that Elevation of the Pole will be * Lati- 


ne, 125 


required 3 in which the Day. is 14 Hours ; by 
proceeding as above directed, the Latitude 


will be found near the Parallel of 40*, and f 
for the longeſt Day of 20 Hours the La- 


titude will be ſomething more than 63*. 


Prob. XIX. To exbibit a — We eſen- 
tation of the Lengths of Davs and 
throughout the Year; in any given Latitude. 
Elevate the Globe to the given Latitude, 
and bring the Solſtice to the Meridian, 


where let it. reſt : Then will the Paralleis 
of North Latitude, from the Equator to the 
Tropic of Cancer, repreſent the diurnal 
Arches, or Length of Days in the Summer 


Half Year, from the Mean Day when the 
Sun is in the, Equator, to the longeſt Day, 


which is repreſented by the Tropic itſe 


Then, for the Winter Half Vear, the ſame 
Parallels of Latitude above the Horizon do 


repreſent the decrenting Length of wy. 
e Equator, to the 


from the Mean Day in 
ſhorteſt in the Tropic of Capricorn. 


Indeed nothing can be more amuſing or in- 


ſtructive, than to ſhew how inſtantaneouſly, 
by * Globe, all the Variety of different 


Lengths 


Fo or Example: 7 1 the Latitade be 


IGHTS 


155 


2 "Th F x * 
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Lengths of Da and Nights, for 
2 the c and for ae Le oe 
Flace, are repreſented to the View by a Mo- 
tion of the Brazen Meridian up and down 
in the Notches of the Horizon: It gives 
us a tranſient, and, as it were, ſimultane- 
ous View of all the Phænomena and Vicifſi- 
tudes of all the Seaſons in the whole Year 
and throughout the whole World, at once, 
and in every different Poſition of che Globe. 


pick XX. To fond thoſe Te RG f 
the Earth called the PERIOE er with. Tpet? | 
1 Lo qmm. 

London to the Meridian and ſet the 
Hour Index to the upper XII, then turn 
the Globe about till the Index points to the 
"lower | XII, and that Part of the Globe un- 
der 31 30 of che upper Meridian, is that 
| requiited] "which, being the Northern Part 
of the grea t -Pactfic Gen, it appears there 
are no 2 of that Denomination with 
Reſpect to Eondon; but the greateſt Part of 
China in Aiſa, and the Guſpb of Mexico in 

America, or what is uſually called the 1 
f Indies are very . Frriæci to each other. 


Prob: XXI. J. find thoſe Imanrrawrs of 
the Earth called Ax rorcr. 
Theſe are found by counting ect De- 
grees of Latitude from Ae! Equator _ the 

| Meridian on either Side. 


Thus, | 
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hu, for Example: iel, 00 ot 

N orthern Coaſt of Africa, and the : 

| Good Hop?, on the Southern Point, lie dent 

von in the fame Parallel of Latitude, and 

nder the fame Meridian in the Equator ate 

| 22 to each other, - having the fame 

of Days, and Nights, and the ſame 

Vic uides | & Seaſons ; ; but at : 
Times of the Year. OE | 


Tas XXI. To fad 1 Wipe to any 
5 Place, ns Lonnow, fe, Inflance. 


* . 


Bring Loriden to the: up ror diurnal Semi- 
circle of the Meridian, then, in the nethet 
Semi- citele of the Meridian, reckon the ſame 
Number. of Degrees Southivard from the 
Equator” as. is equal to the Notth Latitude 
f Londin, wit. 51 46 ; the Point of the 
Globe lying under this Degree of the lower 
| Meridiati, is that diarnetrically oppolite to 

Lindon, aud therefore they are Anti podès to 
each other: But, it a ppears to be either a 
Part of the unknown Lands of New Z id | 
of elſe 4 Patt of the Southern Ocean; there- 
fore out Antipodes are not known; but the 
Midland Parts of Tartary and Southern Parts 
of America, called Terra Magellanica, are 
Anti podes to each other, as is . ſeen by 

the Globe. 


Prob. XXIII. Th find hoſe Pracks in the 


Torrid Zone, to whor the Suri will 00 
U twice 
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twice in the Forenoon or Afternoqn upon the 


ame Azixurz, En. = 
Let the Sun he in the Beginning of Can- 5 

955 on the longeſt Day, and then there are 

a Tattades 3 in the Torrid Zone in which 

s Phznomenon. may be obſerved. - Thus 

1 7 He the 8 of ce 18, 

rectify e Globe ereto, e Quadrant 

je Altitude will in one certain Azimuth 

touch the Parallel, or Tropic of Cancer ; but 

if removed a little more Northward, it will 

cut the ſaid Parallel i in two Points, and con- 

tinue to do fo till it coincides with the faid 

Parallel ir in the Horizon: Therefore brin g the 


Beg . Cancer to the Meridian, an 


ſet the Hour-Index to XII, then turn the 


Globe about till the Beginnipg of Cancer be 


in the Eaſtern Horizon, and the Hour-Index 
will point to + after V, which is the Time 
of uni g in that Latitude on their longeſt 
Again, place the Quadrant of Al- 

ode to that Part of the Horizon where the 
Ortive Amplitude is 65 from the North, 
and is the Azimuth in which the Sun riſes 


for that Morning, as the Sun advances it 


will gain Azimuths more and more South- 
ward. 


Thus, for Wings: : At vn o Clock 1 | 
will. be nearly upon the Azimuth of 70 
from the North, at VIII o'Clock it will _ on 
the Azimuth of 72 ® and about 40 after 

2 VIII it 


LO 


— 


. phical Puoktid, t 4 


vin it will attain its moſt Southern Azimuth 
which is about 73", at the Altitude of about 
46* above the Horizon: On this Azimuth it 
will appear for ſome Time, vis. till about IX 
Clock, and at the Altitude of 50 it will 
begin to go off upon Azimuths more and more 
Northern. Thus at XO Clock it will be again 
upon the Azimuth of 72. froin the North, 
gat + after * it will be upon tbe Azimuth 
of 69*, at 5o' after X it will again get upon 
the Azimuth equal to the Amplitude, and 
then proceed through all leſs Degrees of 
: Azimbutiny to the North. | 
NM. B. In this Method of awing this very 
curious Problem, the Rationale of this odd 
Phznomenon will more plainly appear, as 
alſo the Reaſon why it can be ſeen only by 
the Inhabitants of the Torrid Zone, "and 
moſt evidently to thoſe between 15 and 20* 
of Latitude. It may be farther obſerved, 
that this very Problem is a remarkable Caſe 
of the Ambiguity of ſpherical Triangles, 
fince, in a given Latitude, Declination, and 
Azimuth of the Sun, if the Hour of the - 
Day be required, it is very evident from 
hence there may be two Anſwers given, and 
it will be uncertain which is the right, 
'unleſs from ſome particular Conditions of the 
Problem. 
Prob. XXIV. T6 find all theſe Places 
of the Earth where an ECLIPSE of Jv- 


 PITER'S SATELLITES «vill be vifible, 
85 | "W023 We 
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We have already ſhewn when Jupiter 
may be ſeen in any 1 Place, or Lay 
titude; but it may be neceſſary, al Slut 
Accounts, to give 4 more general | 
_ to. this Problem, and to ſhnew how, by the 

Globe, it will be eaſy to know all thoſe 
Places of the Earth's Surface where Ealipſes 
of Jupiters Moons may be obſerved: at any 

Time af the Vear, Es will be very uſeful 
to Navigators, Aſtronomers, a 
If Jupiter be in Cunſeguentia, or fol lows . 
the Sun, and ſets after him in the Evening, 
then proceed thus: Find that 'Part of the 
Earth's Surface to which the Sun is vertical, 
and rectifying the Globe to the Sun's Decli- 
nation, bring that Point to the Meridian 
which will then be in the Zenith, holding 
the Globe faſt in this Poſition, with a Hlack- 
lead Pencil draw a Line on the Surface of 
the Globe, along the Eaſtern Scmijrcircle of 
the Horizon, and that will denote all thoſe 
Places to whoſe Inhabitants the Sun is ſetting 

at that Time, as we have ſhewn in the fore- 
going Problems. | 
Then find Jupiters Place in the Ecliptic, 

and rectify the Globe to his Declination, by 
making his Place the Zenith, as before, for 
the — and draw a Line along the Sur- 
face of the Globe by the Eaſtern Lew 
of the Horizon, and it will likewiſe denote 
all thoſe Places where Jupiter will appear 
ſetting : Therefore, the Space of the n 8 
ur- 
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Surface between theſe two Lines will be that 
in which Jupiter will be viſible after Sun- 
| ſet, and conſequently where the CH of 
his Moons may be obſerved.” 

In the fame Manner, if Pupiter be in 
Antecedentia, or riſes before the Sun, 
proceed as before to bring Jupiter and the 
Sun ſeverally to the Zenith, and drawing 
a Line by the Weſtern Semi-circle of the 
Horizon in each Caſe, then the Space in- 
cluded between theſe Lines will be all that 
Space of the Earth's. Surface in which Jupi- 

ter . be facy 9 n. | 
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The U ien of the Anataads a: on the 
Terreſtrial GLons. . 


Nerd Auuleund h. a finall Slip of 


Paper, paſted on the Surface * 
Nx * Mr. Senex's Terreſtrial Globes; 

the Length of it is juſt equal to 
the Breadth of the Torrid Zone, or Diſ- 
tance between he. two Tropics, It con- 
tains the CALENDAR of Months and Days 
in two Parts, begin from the Day of 
the Winter Solſtice, 2 proceeding to that 
of the Summer Solſtice on one Part, and from 
thence it returns again to the Winter Solſtice. 
The Months and Days are ſo laid down and 
divided as to correſpond exactly with the De- 
clinations North or Eaſt, which the Sun has 
on each reſpective Day through the Year. 
This will evidently appear if the ſaid 
Analemma be brought to lie under the brazen 
Meridian, and from thence the following Pro- 
blems may be eaſily deduced. 


Prob. 
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Prob. XXV. To find the Sun's DIA. 
TION on any.. Day of the Tear, by the ANA= 


LEMMA, without knowing its P. 


Bring the "Analemma to the Meridian, and 


: thereon, over the given Day of the Month, 
the Sun's Declinz ion wh be keen. | 


„ XVI. Tv; d by the 33 
the Sun Prack in the Ecli. fic, and RIGHT 
ET W far goo given Day ef the Near. 


if hold a 2 bin c. or Wit 
Day; then turn che 
of the Ecliptic comes a under the Wire, which 


againſt it over the given 


will ſhew the Sun's Place in that Quarter of 
the Ecliptic which correſponds to the Quarter 


. of the Calendar in which the given Day 
is. Its 77 f Aſcenfon is ſhewp in the Equi- 


5 noRtial Line, at the ſame Time. 


Prob, XXVII. To find by the 3 
'he Time of the SUN's RISING and SET TING, 


with its AMPLITUDE, for every Day in the 


Year by Inſpettion, in a given LaTITUDE. 


Rectify the Globe for the. given Latitude 
of the Place, and bringing the middle Part 
of the Analemma to the Meridian, ſet the 


Hour-Index to XII, then turn the Globe 
about to the Eaſt 'till the moſt Southern Part 
of the Analemma coincides with the Horizon, 


en will the Index int to about + after 
ſhe 2 VIII 


0 to the Meridian and N 
Globe about till a Point 


x 
/15Þ 
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VT in the Morning for the Time of Sun 
fiſing on the ſhorteſt Day. — Then bring any 
other Day between the 2oth of *Yamary and 
the 2oth of March, to the Horizon, and the 
Index will ſhew-the Time of the Sprr's rifing 
for that Day. Alſo from the zoth of March 
to the 2oth of Fune, any. given Day of the 
ANALEMNMHA being brought to the Horizon, 
the Index will ſhew the Time of its rifing on 
chat Day alſs:—Confequently, the Tire of 
the Sun-riſing and Sun-ſerting,” from otie End 
of the fix Months to the ether, Is feet for every 
Dey reſpectively, by the Motion of the As, 
F 
rizon ; and its Amplitude for every Day is 
fhewn by Infpection, from 38 of South Arn- 
plitade to 38* of North. —— And aff that 
been ſaid abont its Ti hig is the fame with 
regard to its fettmg. By this Means a gene- 
| Idea my be formed, as it were, inſtan- 
raneouſſy, of the various Length of Days and 
Nights throughout the Year. © 


Prob. XXVII. e ee 
the Sun's Ar ITE and AZIMOTH, for any 
given Day and Hon. 
Rectify the Globe for the Latitude and for 
the Analemma, then turn the Globe till the 
Index points to the given Hour, and bring 
the Quadrant of Altitude to lie over the given 
Pay of the Month, and that Day will ſhew, 
__ | „„ 


153 
on the Edge of the Quadrant, the Altitude of : 
| 13 and, e ee the 
Azimuth is: thewn by the Quadrant from 
the South, or Wen * 


on tie Terreſtrial Goh. 
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ALTI rums and AZIMUTHS' the SUN" cun 
ene Dax ine YEAR, 
ERectify he Globe to the Latitude 
2 nalemma; then revolve the Globe till the In- 
dex points to the given Hour, and there keep 
it ſteady; then bring the Quadrant of Alti- 
tude to lie over tlie Southern Part of the A. 
nalemma, and it will ſhew the Sun's Altitude 


and Azimiith on the ſhorteſt Day of the Year 


at a given Hour: Then removing the Qua- 
drant of Altitude gradually over all the Lengt 


of the Analemma n eee upon the Nor- 


thern Part, and there the greateſt Altitude 
and Azimuth will appear on the Edge of the 
d e in the/ rand and roi 


For — Let dib Hour given be lin 
che Morning, ther will the Altitude on the 
ſhorteſt Day! be 4* only, and the Azimuth 


44-3 and on the longeſt Day the Altitude 
> will - 


on — of Avril at IX | 
in the Morning, the Sun's Altitude is found 
about 335 nnn. re 


XXIX. 4 4 given Hour 2 the . 
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will be 43*, and the Azimuth; 73"; ſo that 
the Altitude will vary at that icur no Tels 
chan 395 and the en N 


Prob. XXX. To \ find all the Ape Tim ines 
of the Day, throughout the YEAR, on which 
the SUN will be upon à given Az1mMuta, and 
its Altitude for theſe. Times e uw 
reſpectively. 
Let the given Azimuth be that of 45 or 
South-Eaſt; and the Globe being rectified for 
the Latitude and Analemma, bring the Qua- 
drant of Altitude to the given Azimuth; then 
move the Globe about till the Southern Part 
of the Arialemma comes to the Edge of the 
Quadrant, then will the Time be ſhewn, 
by the Index, when the Sun comes tq che 
given Azimuth on the ſhorteſt Day, and is 
a little before I in the Morning, with an 
Altitude of little mare than 35: Then re- 
volve the Globe Weſtward till the moſt 
Northern Part of the Analemma touch the 
Edge of the Quadrant, (remaining ſtill in the 
given Azimuth, ) then will the Index ſhew the 
Iime in which the Sun is upon that Azi- 
muth on the longeſt Day, which will be 
about 3 5 after X, and the Altitude then will 
appear to be 55 30): The Time of its 
being on that Azimuth for any intermediate 
Day, and its Height at that Time, will ap- 
pear by ſtoping — Globe when the given 
Pay comes to the Edge of the Quadrant. 6 
| Pro 


1 0 9 


a the Terreſtrial Gisbes | us 


es XXXI. Num the obſerved Altitude 
: of the Sum, t find the Hour and AzmmuTH 
m a given ea 2 ANALEMM &. 
Having rectified the Globe, as before di- 
recteq, e che Globe and Quadrant of 
Altitude ſo together that the given Day of the 
Month may ceihcide with the: given Degree 
of Altitude on the Edge of the Quadrant; A 


Thus for Example: Suppoſe, on the Be” 
of April in the Morning, you obſerve the 
Sun's, Altitude 25*, then proceeding as di- 
rected, you, will find the Index point to 
VIII in the Morning for the Time required; 
and the 7 will cut the Horizon in 
77 30“ for the Azimuth at that Time. 
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PANS $ the Terreſtrial Globe: "Nis: oat 
| been very juſtly held in the hi 
3 | Bey x Eſteem; for its Uſe in conveying 88 
bf Ideas relative to the Principles of 
| Geographical Science with the greateſt Per- 
ſpicuity and Facility, and for the Solution of 
all ſuch Problems in a direct and natural 
Manner, it may be a Wonder to many Peo- 
2 phie, why it ſhould. he * of no more 
1 Donſequence in Ma and ſo little in 
Uſe at Sea, when the ſt natural Repre- 
Il ſentation and eaſy Solution of all the Caſes 
= of Sailing, or Problems of Navigation, are 
= ſo readily exhibited and performed by it. — 
= We may 7 add to the above Conſideration, that 
i | fince more than two Thirds of the whole Sur- 
face of the Globe is covered with Water, and 
the Neceſfity that Mankind are under of 
traverſing all Parts of this vaſt extended 
aqueous Surface, without any other Guide 
but the Compals ache Stars, I tay, 1 
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8 s, it ſhould ſeem as if the principat | 
bY E and Uſe of the artificial Terraqueous 
5 Globe were to facilitate the Principles of Hy- 
 drography, and the Practice of Navigation. 
Tf muſt be confeſſed by every one, that 
tho'there be Methodsinventede — 
a Caſe of Sailing in Plano, and ſolvin the 
ſame with great Accuracy, yet ſuc | 
Invention is altogether artificial ; Whereas, — I 
Idea we have of ſuch a Ciſe- of. Sailing on | 
the Surface of à Globe, is altogether na- 
tural; and whereas one requires v 
Skill in Mathematical Sener to — fry pt 
the Principles on which it depends, ts Me- 
thod of Sailing by the Globe is ſo imple and 
plain, that the "Rationale of every Caſe of 
Sailing | is evident by Inſpection only. 
It muſt be allowed, - that ſmall Globes are 
not ſo well fitted to anſwer this End; bu! 
Globe of 17 Inches Diameter has its Degrees ſo 1 
large as to give any Diſtance failed to 10 Q o r 
Miles, and, by the Application of a Nonius, 
even to a Minute or two, which is as much 
Accuracy as is ever required, and is much 
more than is oſten acquired by the com- 
mon Methods of Sailing. : 
But when we conſider the Size of a 2 F 
Inch Globe, and that each Degree is £ of an 
Inch in Length, all Heſitation or Difficul y 
about folving Problems with Accuracy mu 
vaniſh ; for Diſtances there might be mea- 
ſured to 0 5. or Miles, without any 9 
0 


% 


F * The Use Wir” rreftri 
of a Nonius, and all the other. Nef of 


Sailing obtainable without the leaſt Degree 


of Trouble: And as the Terreſtrial. Globe 
only. would be neceſſary in this Caſe, and 
| there is Room enough in the Cabins of all 

large Ships to diſpoſe, of ſuch a Globe with 
"Conveniency, it is a Wonder that any Mafters, 


| Captains, or Commanders, of Ships, ſhould 
ever go to Sea without them. 


But to return to Mr. Sener 68 Globe: of | 


17. Inches. Diameter, which ſeems to have 


been deſigned in a . peculiar Manner for 


anſwering the Purpoſes of Navigation, :by 


having a great Number of , Rhumb Lines 


drawn in all the convenient Parts of the Sur- 
face of the Globe repreſenting the Oceans and 
Seas, ſo that if a Ship is departing from any 
Port, it is at once evident upon what Rhumb 


or Courſe ſhe muſt be ſteered to reach the Port 


or Coaſt ſhe is bound for. And when 
we conſider, with how little Accuracy and 
Certainty the Way of a Ship can be meaſured 
at Sea, or the Angle of her Courſe can be 


| eſtimated, and the Departure, Difference of 


Latitude, Longitude, &c. found by the 
common Methods of Obſervation, we ſhall 


find no room to object againſt the Size of the 


Globe, which is more than ſufficient to re- 
preſent them in a far ſuperior Degtee of 
Truth: ſuch a Globe therefore ought to be 
eſteemed the moſt neceſſary Piece of Furni- 
ture in the Cabin of a Shipy, and a as this may 
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uſt ſtly r commended. for common Uſe; 
ſhall now proceed | to ſhew' in makes 
Method the common hes of n are 
pv com — gets hoy they 


In 2 def Sailing on eee 
but four: things properly to be conſidered, 4 
which are all found in one Sphercid or Lox- 


' odromic Triangle, viz; (1.) The DiprER ENR 


of LAaTITope, (.) The Direrrexce of 


 LonerT#Dt, (30 The AN GL of the 
Covrse, and (4.) The Disrance Sarkd. 


the other two when required, may be found; 


and from hence there will ariſe ;five | different | 


Cars of Sal, according to the Method 


we take, which is two fold, beg 7 aur. 


' ORTHoODROMICSs, or Great Circle Sailing : 
fort it is to be confidered, that the Way or 
Courſe of a Ship: being upon a Globular Sur- 


ace, the neareſt Diſtance between any two 


Places is the Arch of a great Circle; and 
therefore the ſhorteſt and moſt direct Way 


for a Ship to proceed is in ſuch an Arch; but 


the Arch of a great Circle will not inter- 


quired, very oſten, to change the Direction 
of a Ship's Courks, in ſteering of her moſt di- 
rectly, or the neareſt Courſe from one Port 


to fs as "Togo a GE VEN of Sail- 


ing, 


— Any two of theſe being given, or known, 


ſect the Meridian it paſſes obliquely over in 
equal Angles, and therefore it would be re- 


Ll 


w'Y The Uſe ia the Terteſtrial Ole 
ing. or ſteering of a en Ter 


invented, . Wor N 


LoxopRouics, fo: on 


— ——̃ —ʒlJMĩ4 I 


| ſuch a Nature or Kind as to make equal 
Angles every where with the Meridian; ſuch 
— Curve is called a eight of which 
generally drawn in Quadrant, or 
Quarter of a Circle, which are thoſe Lines yon 


5 — ſo frequently croſſing each other on 


— — of the 17 Inch Globe. 
This artificial Method of failing is hy Means 
of the 
a conſtant Angle with the Meridian where 
vou are, points out to the Mariner, at the 
fame: Time,” the Angle which his -Ship's 
Courſe is to make with the Meridian daily. 
Now, either of theſe Methods of Sailing 
are performable by the Globe, and would 
be almoſt equally eaſy, if, to qualify the Globe 
for anſwering ſuch Purpoſes, there were 


added to it, a Movable Mervdou'on: the Sur 


face and Globular Pratractar. 


For tho one might very well ſhift without 


| that Movable Meridian, as the Meridians on 

the Surface of this Globe are drawn through 
every 10 Degrees, yet the Solution of a Prob- 
lem would be more accurate with it, and the 


Expence not extraordinary :>— The Globu- 


Jar Protractor we might make a-ſhift without 
likewiſe ; but it would, in many Cafes, be 


found _ uſeful, eſpecially in Loxodromic 


Salling, 


cetlle, which, as it makes 
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W e to delineato the Rhuind 
more many 20 
Me pro neee bediene by which 
BT Cates of failing are ſolved on the Globe, 
which we ſhall firſt do in a general Manner, 
and then afterward more particularly. with 
ab de Bu to the Curve on Which the Courſe 
Shi is to be directed,” in 3 . 


| anne, 


Pb. XXII 6: Cate I. Gives the 9 
97 LATITUDE and Difference of LonorTups 
50 fins: the Courst and Dis Axen ſarled. / 
© Example: Admit a Ship fails from a Port 
Aj in Latitude | 38? to another Port B in Lati- 
5 455 5 and ins her Difference: ane | 
Let 1* Port A be brought to the Meri- 
dias, and elevate the Globe to the given 
Latitude of that Port 38, and fixing the 
Quadrant of Altitude preciſely over it on the 
Meridian, move the ſaid Quadrant to lie 
oyer the ſecond Port B, (found by the given 
Difference of Latitude and Longitude ) then 
will it cut in the Horizon 50 45 for the 
Angle of the Ship's Courſe to be ſteered from 
the Port A. Alſo, count the Degrees in the 
Quadrant between the two Ports, which you 
will find 51: This Number N by 
60, (the meine Miles in a Degree,) will 


* "_ for the Diners n. 
BD of 1 P FS; 
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Prob. XXXIV. Caſe II. Given the Diffe- 
rence of LATITUDE and CoUR8s; ro find the 
Difference of L6xGtruDE and \DiFPAScE 


| 14857 15 F 


* -Buomple « e Admit a Ship falls Rom a Port 
A in 25 North Latitude to another Port 5 
955 South Latitude, upon a Curſe of 42 
Bring the Port A to the Meridian, 
rectify the Globe to the Latitude thereof: — 
where fix the Quadrant of Altitude, and 
place it ſo as to make an Angle with the 
Meridian of 43 in the Horizon, and obſerve 
where the Edge of the Quadrant interſects 
the Parallell of 30* South Latitude, for that 
is the Place of:the Port B. Then count the 
Number of Degrees on the Edpe- of the 
Quadrant interſected between the two Ports, 
and there will be found 74*;/ which multi- 
plied by 60, gives 4380 Mites for the Diſ- 
tance failed. As the two Ports are now) 
known, let each be brought to the Meridian, 
and obſerve their Difference of Longitude in 


the Equator reſpeaively, 4 which N be 
found e 


N. B. Had this Problem beow folved by 
FF or failing on a Rhumb, the 
Difference of * Longitude would then hve 
been $2 Je MENU the tws Ports.” 


. XXXV. Caſe UI. Ude the Dre- 
"FERENCE of LATITUDE @ndDISTANCE run, to 


find 


2 204; Nzvialppeh 1563 
fad. ah DIF#8RENCE- Y LONGITUDE; 45 
Anne COURSE; ., 1A 16 97th 6 5 x ; 
Example: m. a Ship fails from a P 
A zin Latitude Fo, 10, another Port B B 
8 e117 30, 55 her Diſtance run 
be 2220 Miles: Rectify che Globe to. Ne 
ane of o-Place Az: theo the Diſnce 


25 DAI — over — A wk 

| dis chen is the Quadrant to be 
7* coinci the Parallel 
of '17* 3o' North Latitude, then will the 
Angle of the Courſe RIES Arch of 
the Horiaon intercepted between the Qua- 
drant and the Meridian, which will. be 
32 40'; and by making a Mark on che 
_ Globe fer the Port B, and bringing the ſame 
to the Meridian, you will obſerve what Num- 
ber of Degrees paſs under the Meridian, 
which will be 20, N a of Ger | 
_— eine 10 1091 


Prob. PTY "Ty IW. Gio the Dir- 
FERENCE: of . LONGITUDE and CoURsE, 10 
- find the, Difference of. LATITUDE and. Dis- 


TANCE ſailad. 


Example: Suppoſe a Ship ls from A. in 
the Latitude 51, on a Courſe making an 
Angle with the Meridian of 407, till the 
Difference of Longitude be found juſt 20” : 


Then — g the Globe to the Latitude of 
12 — 


74 \ 
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ſo as ei ap Angle of 405 wich the Me- 
tidian; then obſerve in what Point it inter- 
ſects the Meridian paſſing through the given 
Longi r and' 1 
Mark o repreſent the faid- Port ; then the 
Number of ed between tat 
and the Port A will be 28, which will give 
1680 Miles for the Diſtance ran: And 
the ſaid Mark for the Port B. being brought 

to the Meridian, -der Latit Pee 

thewn to be wy” Lat 7.90.6 fo Fo 


Pb xxxvn. Cale'V. eee 
* Diftance' ſailed to find be Difference of 7 
gitudę and Difference Om gg PEAT) 


en Rasen- Sappoſe- a Ship: Kals 1806 
Mites from a Port A 51 aur an Weſt, | 
on an Angle of 455 to another Fort B. 
Having rectified the Globe to the Port A, 
fin the Quadrant of Altitude over it in the 
Zenith, and place it to the South Wet 
Point in the Horizon ; then -upon the Edge 
of the Quadrant under 30 (equal to 1800 
miles from the Port A) is the Port B; which 
bring to the Meridian, and you will there 
ſee he Latitude; and at the ſame Time, its 
Longitude in the Equator 1 in the Point cut by 
. the Meridian. - 
In all theſe Caſes, the Ship bs ſuppoſed to 
By kept upon the hk of a great ures | 
WHICH 


a OS 


which is is not difiguleto Pa ene * 3 
by Means. of the ober, by frequently ab- 
cruing the 1 aſuring the Diſtance 
failed, and (when you can) finding the Dit. 
rence of Longitude; for onę of theſe being 
given; the place and Courſe of the Ship is 
—— ERP fame; Time; and therefore. the 
E may be altered, and recti- 
t any * through the 
| _ Voyage, as often as: ſuch Obſervations 
can be obtained, or it is found: neceſſary, Now 
if any of theſe. Date are but of the Quantity 
of four or five. Degrees," it will. ſuffice. 10 
correcting the Ship's Courſe by the Globe, 
and carrying her liredly . to the intended 
n 1 to _ x owing Felke 


3 . a. 1 2 


> 28 Any * 3 7 pp the, given . 
Difference of Latitude, or Difference of Lons. 
gitude, or DISTANCE Jones, ma "= 
| TIME, - ik ib 4 
05 Admit a Ship fails fom. a SS = to 
very diſtant Port Z, whoſe Latitude and 
Longitude are given, as well as its Gr 
2 Bearing from A; then, 
Firſt, having rectified the Globe to the 
Port A, lay x Quadrant of Altitude over 
the Port EZ, and draw thereby the Arch of 
a Great Girele through A and Z; this will 
deſign the intended Path, or Trad of the 


8 Uh 
Secondly, 
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. Secondy,” having kept che the 
firſt given Courſe for neu NE * — 


by an Obſervation you find” the Latitude 
of the preſent Place of the Ship; this added - 


to, or ſubdued from the Latitude of the 


Port A, will give the preſent Latitude in the 
Meridian; to vhich bring the Path of the 
Ship, and the Part therein, which lies under 
the new Latitude, is the tue Place B of the 
in the great Arch. To the Latitude 
of the Globe; and lay the Qua- 
Hat « over . and it will Beru in the Hoti- 
a ewes neu Courſe a — * 0 
7 ſuppeſe Ship be 556d; u 
this — till her Diſtanee run be upon | 
zoo miles, or 5*; then, the Globe being 
rectified to the place B in the Zenith, laying 
the Quadrant" rom thence over the Gieat 
Arch, make a Mark at the 5th Degree from 
B, and that will be the preſent Place of the 
Ship, which call C; which being brought to 
the Meridian, its Latitude and Longitude 
will be known. Then rectify the Globe to 
the Place C, and laying the Quadrant from 
thence to Z, the new Courſe to be ſteered 
will R in the Horizon. 
l ſome Time upon 
ppoſe, by ſome Means or 
me to know the Differenceof Lon- 
— of the preſent Place of the Ship, and 
of any of the preceding Places, C, B, A; 
as B, for Inſtance ; then bring B to. the Me- 
| ridian, 
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dian, and turn the Globe about, till ſo ma- 


ny Degrees af the Equator paſs under the 
Meridian as are equal to the diſcovered 
Difference of Longitude, then the Point of 
the Great Arch cut by the Meridian is the 
preſent Place D of the Ship, to which the 
new Courſe is to be found as before. 
And thus, by repeating theſe Qbſervations 
at proper Intervals, you will. find future 
Places E, F, G, Gi. in the great Arch; 
and by rectifying the Courſe at each, your 


Ship will be gonducted on the great Circle, 


or the neareſt Way from the Fort A to Z, 
by the Uſe of the Globe only. 


And were the Globe properly fitted up 


with all the uſeful Apparatus; it would con- 
vey the cleareſt Notions of Spherical Trigono- 


merry in general, and its Application to As- 
TRONOMY; 'GEOGRAPHY, DIALLING, Na- 


VISATION, &e. of any Inſtrument whatſoever. 


But, for mere general Inſtructions on this 
Head, I muſt, refer the Reader to the INS T1- 
TUTESof NAVIGATION, publiſhed in the GR- 
NERAL MacaziNE of ARTS and SCIENCES. 
: Loxodromic SAILING is too difficult by the 


_ 


Ghbe, and better. performed by Mercator's 


CrarT, or a new Marine PPAIN TABLE, 
and Nautical SLIDbINxG RuLE, of which 1 
propoſe very ſoon to draw up a Deſcription, 
as alſo of a farther Improvement and new 
Conttruction of: both Daviess and Hadley's 
_ QuapRANT in a ſmall Treatiſe of Ixs Ru- 


MENTAL NAVIGATION. 1 
CHAP. 


— 
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1 NEW eri I 257 Ter- 
reſtrial GlobE by Clocx-Wonk, 
129 exhibiting” all the Phznomena of 
be annual and diurnal Mor1ons 


' thereof, in the moſt. nature, a 7nd 
eee MANNER. | A Eh 


WEXKAvING diſpatched a 
| 0 8 cal Problems of the eren 


Globe, according to the uſual Form 
N thereof, I muſt Ori beg Leave 'to 
obſerve, that this Globe is capable of a much 
more genuine and natural Conſtruction, and 
its Uſe in a Solution of geographical Pro- 
blems will be found much. more rational and 
eaſy, as the Poſition of this Globe and its 
"Motions will be. always ſimilar and exactly 
correſpond with that of the large Globe of 
Earth. itſelf. Tis true, this Diſpoſition 
of the Globe is more expenſive than the 
common one, as requiring a Sort of Clock- 


work to give it Motion: But then the 


very Globe itſelf, when furniſhed with its 
4 1 
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proper Circles and Appendages, gives; b 
Inſpection, without any Trouble to the oh 
dent, a moſt natural Solution to all this Kind 
of. Problems; ſo that after ſuch a Globe is 
rectified, it becomes an AUTOMATON, be- 
ing always in Motion, and exhibiting the 
ſame Phænomena as he would obſerve on the 
very En 4200 if anne at a a r 
from it. 

For che Sake,” 838 of fuck: as may 
chuſe to indulge a rational Curioſity, and take 
the moſt direct and demonſtrative way to 
Knowledge, I ſhall give a brief Deſcription of 
this Machine, and its Uſes, as in this way the 
Rationale of Geography; rather than a prac: 
tical Solution of n. is the Principal 
: Object i in View. 

Hirt, By tlie Miechaniſm of this. Globe, 
the Axis hav conical Motion on its Center, 
by which it makes one Revolution in the 
Space of one whole Vear, by which Means 
the Poles of the World deſcribe round the 
Poles of the Ecliptic a Circle of 47* in Dia- 
meter, the Axis of the Ecliptic ＋ always 
er to the Horizon w reſpect to 
Serundiy, Upon che lower Part of the Foot 
is placed a ſilvered horizontal Circle, con- 

the Ecliptic with its Signs and Degrees, 
and a Calendar with its Months and Days 


correſponding theretoo. 
| Fa _—_ Thirdy, 


17 A new Consrrvorion! 
hir. , In_a' Part of the Stem, or Foot 
which! ſap the Globe, is an Index mo- 
ving over the aforeſaid Circle; indicating the 
Poſition of the Earth's Axis, agreeable to the 
Time or Seaſon of the Year, which 1 is ſhewn 
| ns” „ 28 
aer By another part of the Machine- 
another Motion is communicated to 
the Clobe, by vrhich it is carried once round 
upon its Axis in the Space of a natural Day, 
or 24 Hours. In this Motion the Poles ol 
the Ecliptic revolve every Day about the | 
Poles E the World, atthe Zane of 235 30. 
© Fifthly, To eftimate any Part of this diur- 
ale; the Earth, there is a horary 
Circle annexed, with its proper Index for 
ſhewing the Hour, and Parts thereof. 
_ © 'Sixthly, At a convenient ſmall Diſtance is 
fixed a Circle called the Circle of Nlumination, 
Which divides the Globe into two Hemiſ- 
pheres, ' viz. one always illumined by he 
Sum Beams, and the other wholly dark. 
- Seventbly, At a proper Diſtance the 
Surface of 'the Sun, correſponding to the 
middle Point of the enlightened Hemiſphere, 
is fixed a ſmall braſs Ball to PEO the 
Sun; but at Night, a ſmall Lamp, or wax 
Candle will be neceſſary. Theie are the 
principal Parts without the Globe; but on 
the Surface of the __ elf, the following 
Circles are contained, 


Bighthhy 


F Meridian of which is repreſented by the other 
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-  Eighthly; Two great Eircles interſecting 
each other, at Right Angles, in the Poles of 
the World, and moveable Seen os e 
Part of the Earth's Surface... . 
Mtb, On the middle Point of one of 
theſe is placed another great Circle, move 
able, to make any given Angle therewith; 


and conſequently is properly, adapted to rea 
preſent the Hor:120n of any given Place, the 


great Cirele gf the Two before mentioned: 

. Tenthly, At 18* diſtant from the horizon: 
tal Cirgle is fixed another; called the Crepuſs 
cular Circle, ſhewing the Beginning and End 
| 1 at any particular Plae. 

| There deen Parts of Machinery which 
opriated to the Nature of Solar and 
Tranſits of the Planets, c. 
but as Things are rather Appurtenances 
than what neceſſarily belong to the Globe, 
and the Subjects. of Aſtronomy rather than 
I ſhall here paſs them by, and 
ſhall refer the Reader to ff Young Gentleman 
and Lady's Philoſophy, in the Magazine of 
Arts and Sciences, for the Year 1760, where 
he will find a full Account . them and 
their Uſes. 
In order to rectify this Globe 80 Uſe, the 
firſt Thing to be done is, to put the Axis of tho 
Globe into a Poſition ſimilar to that of the 
real Globe, by moving the Machine till the 


| Index comes to the giyen. Day of the Month, 
2 2 When 


2 Ane Dvd 


when you uſe it: Then the horizontal Circle 
is to be adapted to the Place here vn are, 
ſuppoſe the City of Eondun, for Inſtanos: 

Lafily, Move the Globe on its Axis till he 
preſent Hour and Minute of the horary 
Circle' comes to the Index, then will the 
Globe, or any Part of the Surfuce, have the 
fame Situation witłi xeſpect to the Solar Ball, 
or Lamp, as the real Globe of che Barth has 
itſelf at that Time to the Sun: Andif 

now you” hang on the Weight, the Globe 


wil be put into Motion, and Fall the Phrno- 


mens of Days and Nights, Seaſon of ae 
Ser will appear in one natural Vie i e 
I.lhus, for Exarple: To rectify the Globe 7 5 
for "the firſt Day of April, yo bring that 
Day in the calender the annqal Index, 
an becauſe it then that the Sun i if 
che 12* of Aries, cherefore you will ee” that 
Int of the Ecliptic, upon the Globe, ſtand 
under the Solar Ball, or artificiat'Sur; then 
move the Globe about till the Meridian of 
the given Place, as London, paſſes througn 
the Sun, where letting the Globe reſt, move 
the Hour Circle till the Hour of XII comes 
to che horary Index: Then let the Horizon 
of London have its proper Poſition given it, 
and the Machine being put into Motion, ou. 
will obſerve all the Phanomena: of that Bay 
and Night to follow each other, in a ene 
Mater, in the Space of one Revolation of 
the Globe on Us * — — ar 
wil 
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will fee the Nertk Pole a Bite wa andthe thin 
enlightened” Hen | Southern 
Pole as far in che dark Prim — —By this 
Means u Will obſerve, that all he Parts in 
to the San, whoſs Beate b are” Wbefess 
uud you obſerve, that the 
nf high 5 Place . Lat. de- 
— t tened phere is ma- 
nifty longer than that which is deſeribed 
in tlie dark one; Therefore the Seaſon of the 
 Year;” in the Parallel of the City of Londbir, 
muſt be warmer and more lightidme than in 
any Place of an equal Latitude Sputh,” where 
che Days are evidently as much thorter than 
the Nights,"ast they are —_— with us; for 
te of Days and $ 
mg es Ge Iifiudes! on? or 80 ith, does 
here equally, ard once appear. if y 
ok on any particular Place, as'the Mar 
Great Britain, yoũ ſee it enter the horns 
eck Hemiſphere at Sun-rifing becauſe then 
the Sun is in the Horizon upon the Globe; 
for when any Place is under the Circle of II. 
luminatiou, the Sun muſt- neceſſarily be in 
the Horizon at that Place, becauſe the Sun; 
heing in the Zenith of the enlightened He- 
miſphere, muſt be go* from the Place. 
From hence it will alſo appear, that when 
the City of Zondoy comes on the other Side 
of the Circle of Illumination, t then likewiſe 
the Sun appears again in its Horizon, and 
en 


ad 
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conſequently. you have here a, moſt natural 
View of thoſe great Phanomena of the Riſing 
and YEE of the Sun it in. any given Place, 
given Day of the Year, —— At 

the 3 ime, 1 — ou ſee it is Noon when tho 
n he — firmware 
200 a it is t e oppo- 
ite Part of that Meridian comes to the Sun; 
becauſe then the Place is exactly in the mid= 
dle Part of its Path in the dark Hemiſphete. 
on car Quant Things may ns ch 

eir grea uantity, you may move 
IL mag = 1 we 


then it wal 5 appear, that the 
nation is juſt over the Arctic Circle, . — _ 
the North. a Pole within the enlightened He- 


123. Hp pm 8. conſequently, 
— = it 


* =, in — Jock ins Ge 

The Places in North Latitude have now their 
neareſt Poſition to the Sun's perpendicular 
Beams, and, conſequently, his Rays will fall 
moſt directly upon them, and of Courſe a 
greater Number of Rays will fall upon any 
given Place than at any other Time: The 
Sun Beams alſo now paſs through a leſs Quan- 
tity of the Earth's Atmoſphere in Northern 
Latitude. To all which if we add, that the 
Led gt. of Dogs now greatly exceed the 
As; | | Length- 


a. 
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Length of the Nights, it will ſhew this to be 
the hotteſt and _ lightſome Seaſon of the 
Year to all the Northern Latitude: and juſt 
the contrary appears in all the Southern Lati- 
tude. In 0 ſame View, you have their 
Depth of Winter, ariſing from juſt contrary 
Cauſes, via. the Shortneſs of Days, and the 
Obliquity of the Sun Beams falling on thoſe 


Parts of the Earth, now at their greateſt 


Remove from the Sun's perpendicular Beams. 
With reſpect to the Twilight for any par- 
ticular Place, you will obſerve, that while 
that Place is deſcribing its natural Arch, the 

Crepuſcular Circle will naturally ſucceed the 
Horizon, and at — 4 come — the Sun; 
then will the Twilight end, and the Time 
ſhewn by the Lickary Inder, ſubtracted from 
the Time o Sun - ſetting, will leave the Length 
of the Fwilight for the Evening of that Day: 
— Then, as the Globe revolves, the up- 
per Part of the Circle of Twilight will come 


vpon the Sun, and the Index will ſhew the 


"Time of Day-break, or Beginning of Twi- 
light for that Morning. In this View of 
the Globe it will alſo appear, what Places in 
North Latitude can have no dark Night at 
Midſummer, vis. all thoſe which are contain- 
ed between 48* 3o' of North Latitude and 
the Arctic Circle for in the Midnight Situa- 
tion of the Globe the Sun will be ſeen be- 
tween the Horizon and the Crepuſcular Cir- 
78 F or Inſtance : London, in the E 
e 
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dle of its Nocturnal Path, will not be more 
than 15* from the Circle of Illumination: 
therefore, the Skn at an be no 
more chan 15* below its Horizon 
If we now remove the annual Index 10 
point to the Beginning of Aries, or Libra, 
we ſhall then obſerve all the Phænomena of 
the Equinoctial Seaſons : The Sun ap- 
pears now in the Equator:— The Poles 
of the World are both under the Circle 
of Illumination : —— Conſequently, as/the 
Globe revolves, every Place, from Pole to 
Pole, will deſcribe an equal Arch in the en- 
lightened and dark Hemiſpheres : For 
they will enter into, and go out of each, ex- 
a0 at VI o Clock, as n by the Hour 
Index. —— All Parts have now their mean 
In!nclination to the Sun Beams; their Effects 
will therefore be of a mean Degree, and con- 
ſequently produce a temperate Seaſon, he- 
tween the Extreams of Summer 's Hot and 
Winter's Cold. 

Lai, By turning the W! Iain to 
point to the Beginning of Capricorn, we ob- 
ſerve the North Pole turn from the Sun, and, 

at length, wholly included in the dark Hemiſ- 
phere : — The South Pole is now ſeen i in the 
enli ghtened Hemiſphere juſt as far. All 
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the Parts in Northern Latitudes now have 

their Vinter Seaſon, as thoſe in Southern La- 
titudes have their Summer. The Lengths 

of 188 and N * are now juſt . 
What 


wha 


dan Altitade will then be. bat x 5*:—+All the 
other Appearances for this Seaſon are obvious 
in the Space of one Revolution, and need not 
' Tocondlude: If, by Ctocx-wore; both 
the annual and diurnal Motions were given 
to a Globe of this Conſtruction, (as they ea- 
fily might be) the Phænomena of every Day 
and Night,” and all the Seaſons of the Year, 
will be conſtantly ſhewn as they returned in 
Nature: And thus the artifirial Globe might 
keep Pace with the Natural, in all its Motions 
and Appeatances, and fo prove an Automa- 
ton demonſtrative of the Rationale of all the 
Principles of Geography; and therefore the 
moſt compleat Inſtructor in that moſt uſeful 
and delightful Science. 3 
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2 HE Price of Orreries being n= 
T great, is one Reaſon why this 
_uſeful Machine is: not 10 common, 
as one might wiſh it were, on Ac- 
count of its great Service in conveying and ea- 
fy and adequate Idea of the true Conſtitution 
of the SysTEM. of the 1 and, of 
Courſe, the firſt Principles of AsTRoNoMY 
and GEOGRAPHY ; fo eſſential a Part of the 
Education which our Engliſo Youth ſhould | 
have. In order to remove this Difficulty, I 
have contrived a Manual ORRERy, that ſhall 


come at a ſmall Price, and will readily ſhew 
what is, and what is not the true Syſtem of 


the World, with its various Phenomena, or 
Appearances of Day and Nicur,. Viciflitude 
of the SEASsoNs, Nature of EcLiests, &c. 
as will be eaſy to 1 from an Account 
of its Structure and various Uſes, as follows. 
I. This Machine is made to repreſent the 
Ptolemaic Wen, or ſuch as is vulgarly re- 
ceived, 
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ceived,” which places the Earth in the Center, 
and the Planets and Sun revolving about it. 
And at the fame Time affords a moſt mani- 
feſt Confutation of it. For you plainly ſee, 
in this ConſtruQion; (.) That the Planets 
Mercury and Venus, being both within the 
Orbit of the Sun, cannot be ſeen at any Time 
to go behind it; Whereas we obſerve them as 
often to go behind, as before the Sun, in the 
Heavens. (2) It Thews, that as the Planets 
move in Circular Orbits about the Central 
Earth, they ought at all Times to be of the 
Js apparent Magnitude ; whereas, on the 
: , we obſerve'the apparent Magni- 

— in the Heavens to be very variable, and 
ſo far different, that (for Inſtance) * Mars 
will ſometimes appear a big as Jupiter nearly, 
and at other Times you will ſcarce know him 
from a fixed Star! (3) It ſhews, that any 
of the Planets might be ſeen at all Diſtances 
(from the Sun) in the Heavens, or, in other 
Words, that when the Sun is ſetting, Mer- 
cury or Venus may be ſeen not only in the 
South, but even in the Eft ; which Things 
were never yet obſerved. * (4.) You ſee, by 
the Orrery, that the Motions of the Planets 
| ſhould always be regular and uniformly the 
fame; whereas, on the Contrary, we obſerve 
them always move with a variable Velocity; 
ſometimes faſter, then ſlower, and ſometimes 
not at all. (5.) By the Machine you Fe the 
Flanets' move all the ſame Way, viz. from 

7 Anz Weſt 
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” Weſt to Za/# continually. But in the Hen, 


Ball for the gun, kin: reſtoring, the 


yens we ſee. them move. 93 tires 
from Weſt to Hat; ſometimes + Retrograde, 
from. Ea/ to Vgl, and at other Times to be 
Stationary, Al which ly prove this £6 : 
ſtem to be a falſe and abſurd Hypotheſis, \ (| 
| II. The. [ruth of the Copermcan, or 90. 5 

] AR SysTEM of the WoRLD, which places 
the gun in the Center, and the Eazth.among 
the Plancts, is hereby moſt clea rly repreſent- 
gd. For akine the Globe of the Earth from 
the Center, and placing thereon a. large gilt 


to its proper Situation among the Planets, | 
then every Thing will be ain and agree 
exactly with celeſtial Obſervations, For turn- 
ing the Winch, (1. ) you will ſee the Planets 
Mercury and Venus go Tots before and behind 
the Sun, (2.) Vou will obſerve Mercury ne- 
yer to he more than 217, and Venus 4%, from 
the Sun. (3.) That the Planets; and eſpe- 
ciatly Mars, will be-ſometimes much nearer 
to the Earth than at others, and therefore 
muſt appear much larger at one Time than 
at another.  (4.) You will ſee that the Pla- 
pets cannot appear at the Earth to move with 
an uniform Velbeity; for when neareſt; they 
appear to move faſter, and ſlower when moſt 
remote. (5.) You will obſerve the Planets 
will appear at the Earth to move ſometimes 
directly from Maſt to Eaſt; and then to be- 
come TR from * to Ws ſt; and be- 
een 
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Gwen. both, to be Stationary, or without any. 
apparent Motion at all. Which: Things all 
correſpond. exactly with Obſervations, and 
ſim prove the. Tau TH of this e Sy- 
"OP 

III. All the Primary Shoe, are 10 
diſpoſed about the Sun, and all the Seconda- 
ries, or Satellites, about their Primaries, in 
ſuch Order as we ſee them in the Heavens. 
Again, you may here repreſent the Syſtem in 
two Parts, viz. of the inferior Planets, and 
aof the ſuperior ; and then the true compara- 
tive Diſtances of each Planet from the Sun, 
inc among ; themſelves, may be ſeen; and 
prac ve — Things obſerved, which 
A* ee ; as the true Heliocenrric, | 

and S ihe Peron tak 
the Elongatian, « and the: true Proportion. of 
Dance from the Sun, Gc. which are the 
very Fundamentals of ASTRONOMY ; and are 
here known, as it were, by Inſpection only. 
IV. By this Machine you at once ſee all | 
the Planets in Motion about the Sun with the 
fame reſpeftive Velbeities, and Periods of Re- 
volution which they have in the Heavens; 
＋ he Work Neues e to a n of 
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And here alſo the Great and General Law of 
the Planetary Motions may be obſerved, vis. 
That every where the Squares of the Periodical. 
Times. are proportional to the Cubes of the Di- ; 
* reſpettrvely. * 1 
V. You will here ſee a Denunſiriton of 
the Earth's Motion about the Sun, as well as 
of the Reſt. of the Planets ;. for if the Earth 
a were to be at Reſt in the Heavens, 9 
Time between any two Canjunctions of the 
ſame Kind, or Oppofitrons, would be the ſame 
with the Periadical Time of the Planets,” vis. 
88. Days in Mercury, 225 in Venus, Ge. 
Whereas you here obſerve, this Time inſtead 
of being 22 5 Days, is no leſs than 583 Days 
in Venus; occaſioned by the Earth's moving 
in the mean Time about the Sun the fame 
Way with that Planet. And this Space of 
5 * Days always paſſes between two like 
5 Ocqunctions of Venus in the Heavens. Hence 
the moſt important Point of l is fa- 
tisfactorily demonſtrated, - 
VI. The Diurnal Rotation of the Earth 
about its Axis, and 4 Demonſtration. of the 
Cauſe of the different Seaſons of the Year, and 
diſferent Lengths of Day and Night, are here 
anſwered by placing the Earth in the Center 
on an Axis inclined to that of the Ecliptic i in 
an Angle of 23 * Degrees, and making the 
Sun move about it through all the Signs of 
the Ecliptic; then will all the Variety of Sea- 
ſons 1 from the ſame Cauſes as in the 
common 
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| common: Orreries, viz. (1.) from the diffe- 
rent Inclination of the Sun's. Rays 3 (29 * 
different Quantity thereof which falls on a 
ven Space; (3.) the different Quantity of th 
Atmoſphere they paſs thro'; and (4. ) the dif- 
ferent Continuance above the Horizon, at the 
ſame Place in different Times of the Vear; 
vrhich Particulars. conſtitute the Difference 
betwixt SUMMER and WINTER. . 

VII. As the Globe of the Earth is a 
— 1 its inclined Axis, ſo by having the Ho- 
rizon of Landon drawn upon the Surface of 
it, and one half (iz. that oppoſite the Sun) 
always covered with an Hemiſphere of black 
Crape; you will here (more naturally than in 
any other Orrery,) ſee the Cauſe of the di e- 
rent Lengths of Day and Nicur, by obſerv- 
ing the — Portions of the Circle which 
the Iſland of Great Britain, or the City of 
Lonpon (or any other Place) deſcribes in 

the light and dark Hemiſpheres, at If 
; Times of the Vear, by turning the Earth on 
its Axis with the Hand. 

VIII. As to the EcLiesss of the Sun Fe 
Moon, the true Cauſes of them are here very 
clearly ſeen; for when the Moon is placed 
in a Right Line between the Centers of the 
Sun and Earth, her Shadow (by Candle- 
Light) will fall on the Earth, = all who 
live on that Part over which the Shadow paſ- 
ſes will ſee the Sun eclipſed more or leſs. On 


the other ** the Moon pus (in the 25 
Al 
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laid Caſe) through the Shadow of the Earth, 
and is by that Means eclipſed. / And the Mes. 

chaniſm of this Orrery is ſuch; that any one one 
who has a Mind to do it, may eaſily 
ſent the due PosrTrIOoN and Nobzs of 0 
Moon's Orbit; and thenee ſhew when there 
will or will not be an Eclipſe of either Lu- 
minary; and what the Quantity of each will 
be; but this Affair I leave r | 
unleſs proper Allowance be made for it in 
the Pee 
IX. While the Moon is diving am ia : 
Barth i in the Center ; if a Candle: 6 or rather 
a glaſs Lamp, be placed at a proper Diſtance | 
to enlighten the Earth and Moon, you will 
ſee all the Phaſes of the Moon, as new, dis 
 chotomized, gibbous, full,” waining, &c. juſt 
as they appear in the Heavens. You will 

moreover obſerve all the ſame Phaſes of the 
* as they appear at the Moon. © 

X. The SATELLITEs of JUP1TER and 845 

TURN are movable only with the Hand; yet 
may all their Phænomena be eaſily repreſent- 
ed excepting the true relative Motions and 
Diſtances, thus: If that gilt Globe which 
before repreſented the Sun, be made now to 
denote Jupiter, and four of the Primary Pla- 
nets only be retained, then will the Jovian 
Syſtem be repreſented; and by Candle- light 
you will fee (the Machine being in Motion) 
the Immer/ions and Emerfions of the Satellites 


NG 1 out of Jupiters Shadow. You will 
| ſee 
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tis plainly te Nani n which f hey rank 


| bis Body, and t | 
Gs will ſerve th | 
Sie; or more 'of 1 


White c. then, b. rojection = 
their 892800 4 I be ſeen 7 125 EE why 
thoſe" Moons always. Appear on each Si 
Pille, in a a Right 4: why thoſe 2 aw 
mot remote ma ay appear, neareſt, and ? con- 
| trario. And the 2 27s be done For Sa- : 
Turns 8 Five Moons, and 7 | 
p XI. The Machine i 1 not only ornat ba. | 
| 505 rendered ore 
1 ite I ſome Years ago 0 p | 
Title of SyNoPsIs SCIENTIEA COELESTIS 3 
which is here made the Baſis of the Orrery, 
having the SOLAR SYSTEM. in the Center; 
the Earth in 8 different Poſitions about the 
Sun; the Circular CALEnDar of MonTHs 
and Days for the Oli and New Stile; over 
which the Planets move, and by which their N 
Motiohs may be compared and eſtimated. 
Then follow, vatious Aſtronomical Circles, 
vis. Right. Aſcenſion, Declination, Amplitude, 
Equation of T, ime, Twihght, Phaſes of Saturn's 
Ring during his whole Period, Sc. with their 
ſeveral Uſes in the Sphere, all in one View; 
and, laſtly, a large and beautiful EcLI TI 
of the Twelve SIGNs here makes the Solar Ho- 
nIzOx, wherein the Place of the Sun, and 
| B b : = Helio- 
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am 7 Tie © be ſnewn. 3 
3 Laſtiy; That Cotes gnomenon, 
"the Revelation of the Pole of the World about 
the Pole of the Ecliptic in a retrograde Man- 
ner, in the Space of 2 5920 Vears, (called the 
Great Pl A THC YEAR) may here alſo be 
repreſented; and, of Courſe, the Receſſion of 
the Equinoctial Points, the Motion of the Stars 
apparently forward throu gh all the Degrees 
of the Ecliptic; the Anticipation or Preceſ- 
-foon of the Equinoctial Days, and the Muta- 
tion / Seafons through all the Calendar, with | 
many other Patte een, will by this Means 
be ſhewn, and the Rationale of thoſe other- 
| Wr e e wil | OO 11 
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Sor TIN of” De = confiderable 
PO in ee As ro- 
Nouv, DAL, Navication, Sc. 6. 
with the Rationale . the Jaume. rr 
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s Spberita V Tee uf is. 1 
ß the round- work of all the Prac- = 
tice. and Calculations in, the a- 
. ve mentioned moſt uſeful Sei- 
cate ſo by the Sphete 6r Globe, the Origin, . 
Nature, and Formation of this Kind of Tri- 
angles becarnes moſt evident, and eaſy to be 
underſtobd; and conſequently the Rationale. 
of this, the nobleſt of all Sciences, will moſt 
readily reſult from a bare 8 ace e of the 
Nature and various Poſitions of of the Cireles of 
the Sphere and Globes. 

2. By MraDrans from the Poles c the 
World, Cmcixs of LaTtITupE from the 
r Poles . 
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5. On the ſame Tropical Day the ek is 
at I at Six o Clock, becauſe the Hour-Circle 
of Six is projected upon the Axis NC 8; 
therefore in the N angled bs aa I C K. 
we have Fr 
IK, the Sun's Alticuds at Six.” | + 
C K, the Azimuth from the Eaſt a 
C, the Declingtion North.” 8 
Ae K, the Latitude of the Place, 188 
"6. Again; When the Sun on the. ſame A 0 
comes to the Prime Vertical Z C P, his 
Place when due Eaſt and Weſt is at G; 115 
fore in the Right-angled riangle ry We 
we have 
G B, che Sun's Declination North. | 
GC, the Sun's Altitude when'Eaſt or SPY 
"BC; the Hwy of his bein dueEaſt or Weſt. 
55 C G, the Latitude of the Place, © 
Suppoſe the Sun in the Florian M 
en then in the Right-angled 1 Tran. 
we have ' © g 
2 OM; the Amplitude from beg or welk. 
M R. the Declination Nort n,, ö; 
E R, the Aeenlonal Difference. ' © 
RCM, the Co-Latituae of the Place. 
RM C. the Angle of Poſition. 
: 8. In the oblique Triangle A Z N, we 
ww] 
Z N, the Co-Latitude of the Place Z. 
A N, the Co-Dechnation. 
AZ, che Com ene of the Altitude A F. 
AN Z, the Hour from Noon, equal to 
A, X. AZ N, 
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my Z N, the Azimuth from the North. 
And the fame may be done. for any Star 

at A, or any other Place, 
9. Again; let Y be any Star, then in the 

oblique Triangle V NE, we have 
VE, the C-Latitude of the Star, viz. VX. 

"LF. E, the Co- Declination of the Stax. * FE]. 

N E. = S = the Oily of the 
aße 
NEM. the Star 8 ** rates in the Ecliptc 
.E N Y, the Hour for Midnight. | 
10. With reſpect to Geograp 60 Problems, 
let Z, and A — two ere then in the ob- 
lique Triangle A Z N, we have 

Z N, the Co-Latitude of the Place Z. 

A N. the Co- Latitude of the Place A. 

A YA 2, the Difference of Longitude. of 
A yy 2. 


ABR the Bearing of A from 2. . 9 


e Diſtance of the two Places. pen OR | 


2 A N, the Angle of Pofition. 

11. Laſtly „In Navi6AT10N, Problems of 
oblique Sailing do frequently occur, and re- 
uire the Solution of Caſes dependin upon 
he ber? oblique Triangle A Z 3 in 


* N, is the - Latitude of the Pin, of 
Ship Z. 
AN, the C- Latitude of the Port A. 
AZ, the Diſtance failed. Fit 
AN Z, the Difference of Longitude. _ 
AZ N, the Angle of the Courſe. _ 
12. 


— 


225 tes 7 Elst wa 
? 12. Ta all Rig bt. N. ge "0 
ABC. ty vp Parts being known, the 
reſt are eaſil found by he lowing 14 7. TY 
gles, wrou it by the e e 
Kling: e. $4 Dy E 6 


T T 5-1 3 
lo 41 97 4 
— —| AC |*R 
BY | BC 1 - R 5 e 
i AC AB rA R. B. al 
II B | BE | 8B 1858 S R; D 
ee 1 C. | AC; R 25 3 4 : SC. | 
| BC |] AB | R: 8B :: tBC 873 
AC R: sBC :: B: SAC 7 
| IIIa 
I J 4 K B | BC | R:csCA::coAB: caBC. 
TV: I AC B | 5AB: R:: tAC: 5 
re 'R :: tAB: tC. 
TT BC] WM. csAC:R:: csBC: AB. | 
IV [ AE] B } $BC:R+:$AC-: 8B. | 
e che: R=rAC: csc. 
ee R <AB; 
Ti:j- C | A <> :c8B :; R: CS; 
5 4+ £7 [2BC 4} t: cc R. cs C. _ 


Iz. An Ove que NEU Spbtrical Bang R 
BC D, is reduced to tro Right Aiigled 


ones 


In cheſs aa 2s s ſtands fer Na, cs for _ Vine; 
t for Tanger, and ct for Co-tangent; 
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| oties A B ©, and A CD; by letting a Per- 
pendicular A C, fall from an Anal C to the 

oppoſite Side BD, and then if three Parts 
cf ſuc Triangle be gen, the other three. 
may be found by the for: egoinig Table of Ana- 
logesuly applied to ths two Right-angled 

Triangles ; for Inſtance; ſuppoſe the two 

Angles B and D, together with the Side B C 

were given, to find the Side C D; then in 

the Right-angled Triangle B C A, there is 
ö gi en the Angle B, . Side B C, whence 
e Perpendicular A C is found by the ſecond 

Analogy of Caſe III above. And now in 

| the, eee Triangle A D there is 
known the Angle at D, and the Side AC, to 
find the Side BC, Which is known by the 
ſecond Analogy of Caſe II. And thus you 

Proceed For any other Parts given or ſought. 

144 But his Chapter is intended only for 
ſueh Readers as would be well aequainted 
with the Uſes of the Gl oh or SPHERE in its 
| een, and have been inſtructed in the 

Acſt PRINCIPLES of Spherical GROM TRL. 

Jo ſuch, nothing here delivered will be 

myſterious or difficult; but if they defire a 

further Eclairer/ſement. on this Subject I ſhall 
take the Liberty'of referring them onee more 
to the InsT1TUT1ONs of Spherical TRIOONO· 

METRY'in the General-MaGAzing of ARTS 

and * 3 vis. me be 77 ; 

to 1 66. D ene 244 
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and others to its Convexity ; for tis 
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ct CATALOGUES of the Sraks, in the 
Topiac, and in the IN orthern and 
Seer HevatoPHERES, |, 


417 


45 


| H E len of the CrunerrAL 
Gros may be eſteemed a 
and adequate Repreſention abe 
concave Expanſe of the Heavens, 
of Schichardus 
to 
Conceiveithe Eye placed in the Center of the 
Globe, and viewing the Stars on its Surface, 


2 — it made of Glaſs, as ſorne of them 
are; and alfo, that if Holes were made in 
dhe Center of each Star, the Eye in the Cen- 


ter of the Globe, properly pofited, would 


view. through tach of thoſe Holes the very 


Stars i in the Heavens repreſented by chem. 
: g ö 2. Be- 


: * * * 4 $* £3 
: * + aca oa * 


and Ca 3 Sr Ans. 19 3 
2. Becauſe it would be impeſſible to have 

any War rt Ideas or Notions of 
dehnen reſpect of their Number, Magni - 
tude, Otdler; Diſtances, &c, without, fitſt re- 

ducing them to proper Aaſſes, and arran 10s 
them in certain Forms, which. th: 
are called ASTERISMS n 4 
this was done in theearly Ages of the World 
by the fieſt Obſervers of the Heavens, and 
Whole who- made Spheres or Delineations ; of 
whom Sir Iſaas Newton reckons Chiron, the 
| Centaur, the firſt who formed the Stars i into 
Conſtellations, about the Time of the Argo. 
nautic \ Expedition, or ſoon after; and 
the ſeveral Forms or Alteriſins were, us it 
were, ſo many ſymbolical Hiſtories, or Me- 

moriale of Perſons and Things remarkable in 
that Affair, Thus Aries, the Ram, is com» 
memorated for his Golden Fleece, and was 
made the firſt of the Signs, being the Enſign 
of the Ship in which e e 
A Bull, with — Hoofs, tamed | 
by Jaſon ; Gemini, the Twins, ' vis, Cuſter 
and Pollux,. two of the Argonauts; the Shi 
Argo, and Hydrus the Dragon, &c. which hich. all 
manifeſtly relate to the Affairs of that Expe- 
dition, which happened about forty or le 
Years after Solomon's Death. 

3. By this Means they could make Cata- 


lagues of the Stars, record their Places in 


the Heavens, and call them all by their 
Names. Hipparchus is aid to be the firſt. 
| .C 9 2 _— 


x96 Of he . 


who fratned a Catalogue of the Stars, which 
was afterwards copied by Prolemy,''\ and ad- 
| to his ow] Time A. Diigo, The 
Number in this was 1026. After thid Ulug 
ok a ag a 9 of | 1022; reduced 
e Year 1437 Babe rectified the 
Places of ad pi but his Catalogue, 
publiſhed by Lougomomanus, contains but 
72 for the-Year 1600. Buyer publiſhed 
& Catalogue of 1160. Hevelius cempoſed a 
Catalogue: of 1888 Stars, adju Red to the Year 
1660. But the largeſt and Tſe of 
all is the'Britiſh Catalogue by Mr. Plamſteed, 
containing about 3000, of which ſearce 1000 
can be ſeen by the naked Eye in the cleareſt 
and darkeſt Night. They are rectified for 
the Year 1689. They are diſtinguiſhed' inte 
ſeven Degrees « 6f Magnitude, in their proper 
Conſtellations; e Names, together with 
the Number of Stats in each, and of each 
lar Magnitude, here follow; as I have 
alen them Bo the chird Velume of the 
Hiorie Cælgin C9 v4 
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hs Rat 1 ü een 22 — 1 

«4 Nene 5 Ne wh: eee 245 
Taurus. — 7 7; 4 57 
Camiri. 79 1 2 4 612 32 22 

Cancer. 71 0 0, e 6 7 39 19 
[£e. - — 95 2 2 © IS. 10 £0, 19 
Virgo . 981 © 5 10 19 45 9 
Libra. ——= — 49 1 2 7 3 11 21 2 
„ Scor pia. 


and Caratocras of hah) 1% 


—f 571 * 2 1 6 A -Y 
Cagittarius.—— 50 5 61123 47 
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before Chryft) which occaſioned his m 


and Crone F Sr AN. 199 
8. The Uſe of ſuch a Catalogue of Stars 

2 — for from hence we learn, (19 

If any ne Stars at any time appear, which 
have never been obſerved before. (a.) If any 
Star, which now appears, ſhall in Time to 
come diſappear. (3:) If che ae Star which 
ſhall appear be the ſame with a Star that has 
diſappeared formerly; and therefore, (4. H 
5 5 _ have any periodical Times of 
| Hence (5.) The Means or Method 


ing or Diſappearing 
-atalogue of the Stars we 


ite re 


Places, Situations, 
— wert with Eaſe. (J.) By this Means 
we alſo-co and determine the true Places 


and Motions of the heavenly Bodies in gene- 
ral, and of the Sun, Moon, Planets, and Co- 
mets in particular, with n other 1 
y Purpoſes t ſerves beſides. | 
9. No it is actually Pact, chat Ginny new 
883 appear, and that — diſappear; yea, 
that. they change their apparent Magnitude, 


and diſappear” by degrees. © Hipparchus,the = 
friſt of Men obſerved à new. Star, (120 Years 


a Catalogue of the Stars. Another is ſaid to 
have appeared A. D. 130; another A. D. 
389; one exceeding bright in the gth Cen- 
tury, and another in the Vear 1264. | 
10. But the firft yew Star, of which we 
have any good Account, is that in the Chair 
of Caſſiopeia, firſt obſerved by Cornelius Gem- 


mm 


200 of 1 ous A 
mz on the th: of. Member 1 

eee Sir Jaac 
Shire at its firſt 


lips i equalled Venus in Brightric 
rance, and gradually declined in its 


Luſtre, till it totally diſappeared in the March 
following.” This Star is ſuppoſed to be the 
ſame that appeared in the; Years 945 and 
2264} having: en about | Shes or ow 
Years. ini 08-3" 7543 x ; 
11. In Ang. 13. 1596, D. e abe 
ſerved another new Star in the Necłk of the 
dale; and through the 15th. Century this 
Star was obſerved to appear and diſappear pe- 
riodically, its Period being equal to 333 Days. 
The Phænomena of this, and the like Stars, 
are ſuppoſed to be owing to the Spots on their 
Surface, which ſometimes increaſe and ſome- 
times decreaſe, ini the manner as We have ob- ; 
ſerved they do on the Surface of our Sun. 
12. The different apparent Magitudes of 
the Stars are owing to their different Diſtan+ 
ces from us. Had weẽ, Teleſcopic Eyes, we 
ſhould ſee many more. Seventy; Stars, and 
more, have been difovered: in the Pleiades, 
commonly called the Seven Stars; and all 


chat Tract of the Heavens called the Miley 


Way (or Galaxy) is well known to be owing 
to the Refulgence of a prodigious-Multitude 
of Stars diſſeminated thro' thoſe; Parts of the 
Univerſe, tho' at ſo great a Diſtance as to be 
inviſible to the naked Eye; yet are they dif- 


8 cernible: in re! Numbers thro a Teleſcope, 
: and 


and curstob bn of Srazs, 201 : 


and more in Proportion as the Inſtrument is 
better. But for the almoſt infinite (at leaſt, 
inconceivable and immenſe) Diſtance of the 
\ neareſt fixed Star, the Reader may ſee a Cal 
_ culation in the Philyph: Britan. Vol. 3. 
P. 263, Edit. 2d. 
13. Hence likewiſe we account for that 
particular Phænomenon we call a nebulous 


7 Star, or cloudy faintiſn light Spots that 


appear like Stars in an indirect View; for in 
order to this you have no more to do chan on- 
ly to direct a good Teleſcope to any one of 
them, and you will be agreeably ſurprized 
with a View of a great Multitude of very 
| ſmall Stars, which were the Cauſe of the tu 
minous Spot to the naked Eye. — \ +» 
14. To the very ſmall apparent Mag b 
tude of the Stars we owe their conſtant Twink 
ling ; for being but lucid Points, every opake 
Corpuſcle or Atom floating in the Air will be. 
big enough to cover and eclipſe them, when 
they get in the Right Line connecting the Star 
and the Eye; which Alternations of momen- 
| tary Occultations and Apparitions make the 
| Twinkling of the Stars we now Hou of. 
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1 Tanks of the Right Aſcenſion”; and Declinstdon 


ik 


r FIXED- W . es the a ll Y wa 
Tear 1758. Ll LOR 45 
— We Y Ra 11 acts 0 waar e ern . 8 
| Re. Aſcenſion; Declination 
The N was of the Srany, their Mark in ' | 5 A e 
— - 
I. WR p. 
. 4 TIE -y iſo 1 Jr 49 36 N 
The Breaſt of Caſſiopeia. — 2. 6 4 555 = 38 N. 
| The Tait of the Whale, — 982. 7 30 45119. 19 23 8. 
The Polar Star. — — f 57 88 0 18 N. 
The Girdle of Caſſiopeia. — 23. 10 33 20/5 23 37 N. 
The Girdle of Andromeda. — 14:0 49 6 19 31 N. 
Il the Eat of Aries. — 2425 2 25/7 5 N.] 
The preceding Horn of Aries. — 3. 25 16 49 19 38 on N, 
| The Foot of Andromeda, — —— 7.2.27 16 15 9 N. 
The bright Star of Aries. — a2] 23 23 33]ʃ22 18 13 N. 
The Whale's Mouth, Mencar —— 423. 4 24 If 7 UN. 
| Meduſa's Head“. !ł⸗Æłñ— ER „ Al - 474 ON. 
The bright Star of Perſeus, — 22. 46 40 4 58 22 N. 
{ The BulPs Eye. Aldebaran — 4 1. 65 30 16 2 
| The Case, Capella, ——— 21. 74 47 38 45 43" AN. 
| The Foot of Orin. — = 717 413 161 3 20 493.4: 
- | The northern Horn of Aries, —— 2.77 44 4128 22 38 N. 
The weſtern Shoulder of Orion. — 2. 78 x 40 6 6 25 N. 
ö The firſt of Orion 's Girdle. — 22. 2 53 16] . 29 5908. 
The ſecond. — — 22. 80 58 30 1 22 398. 
The thidſß !!!: —: 2.] 82 7 J 2 "'5 308. 
| Awiga's Shoulder. 2 85 25 4% 33. 48 N. 
Orion's eaſtern Shoulder, 2 1.85, 30 26 7 N. 
p { Bright Star in the Poor of O. — 72. 28 53 lte. 35; 2N. 
| | The great Dog. Starf Sirius. — 41.98 38 4216 23 37.8. 
The northern Head of Gemini. — 2 2.109 45 4932 27 45 N. 
The little Dog-Star, Procyon.— 42. [11 38 36 ; 49 51 N. 
15 8 Head of Gemini. N 5 2. he 36 1928 35 29 N. 
s Heart, 4 244139 $4. $0177. 36: 388. 
Ihe Lion s Heart, . 4 1.148 51 6142 8 44. N. 
in the great Hear. een 2 2.1167 45 57 40 38 N. 
38 Bear- —ꝗ26 4 2. 162 Bags 33183 | 3 ; 21 N. „ 
he Tail 0 tio Lipn, rn — . Huf 9 45115: 557 47 Noh 
In the Thigh of 8 — * 2.1175 13 47 58 2 41 N. 
{ In the great Bear. $ 3.180 49 27158 22 59 N. 
The firſt Star in the Tail of the Bear, , — # 3.1190 48 4857 16 57N, 
The Virgin's Wing. — 8 3.1192 31 7112 16 17 N. 
The Virgin's Spike. — _ & 1.1198 6 22] 53 48. 
| The 2d Star in the Tail of the great Bear. g 2.198 31 1156 11 59 N.“ 
r Tail, — 12.204 29 1150 31 58 N. 
Arcturus. — Ii 8 57120 27 39 N. 
The South Scale of Liben, — 22.219 22 8815 o 588. 
The firſt Shoulder of the Bear. — 52.222 55 575 8 53 N. 
| I The North Scale of Libra, — — 62.225 59 371 8 28 38. 
{ The bright Star in the Crown, — 4 2.231 5 15127 32 50N, 
The bright Star in the Serpent's Neck, — a 2.233 4 56] 7 12 25 N, 
1 The northern Star in Scorpio's Forehead, f 2.1237 49 39119 7 108. 
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Star i in the Tail of Capricorn. — by: 
93.4 


ee. l — 


Bayer, and their Magnitude. 
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The Heart of Scorpio. — 41. 
The Knee of the Serpentarius.— — , 03+) 
The Head of Hercules. — 43. 
The Head of Serpentarius.? a 2. 


The bright Star in the Dragon's Head. Fo, | 


The $ __ 


t's Shoulder. | 

| The bog t Star in the Dragon's Head. * 3·⁴⁶ 
The ſouthern Bow of Sagittarius. — 43. 
Bright Star of Libra. 


— -&4. 1, 
The Shoulder of Sagittarius. — 3. 
The bright Star of Aquila. — . 
The Horn of Capricorn. — — 5632. 
Tail of the Swan. — — — & Zo. 
The preceding Shoulder of Ps ay mm . 
 Pegaſus's Mouth. — 239 
Scheat in Aquarius. — 
e 70 
'Scheat in Pegaſus. 
Mar by ditto. — co 41. 
Aadromelz 8 Head. — — — — 232. 
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2 34 278. 


128 2 14. 
44 13 8. 
80 41 10 N. 
12 45 25 N. 
52 29 23 N. 
4 41 23 N. 
51 31 32 N. 
34 28 138. 
38 34 17 N. 


14 43 N. 
15 31 498. 
* _— 

37 35 8. 
8 46 22 N. 
17 12 568. 
17 6 28 8. 
30 54 128. 
26 46 N. 
13 54 10 N. 
27 44 52z N. 
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N. B. This i is the Table LO to in the Note. Page 88, 
and was forgot to be inſerted.at the End of that Chapter. 
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e. Reader of, and are 


115 Page 8 for Sisal read Altitude. P. Y 6 2oth of 
Gemini r. 21t of Taurus. P. 49. for 25 r. 35. P. 50, _— 225; 


o of Taurat r. 29% of Aries. bid. for 290 f. 20 30, 
20 r. 215 for * 25 * 10% and for 125 A 300. 
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